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,,  ricinelaidio,  iii.  307. 
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Adavi-pogaku,  ii.  322. 
Adavi-pncbcba,  ii.  G5. 
Adavi-vnddulu,  i.  491. 
Addasaran,  iii.  50. 
Adeli,  i.  120. 
Aden  aloes,  iii.  472. 
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Agar-agar,  iii.  635,  838. 

Agardhak,  i.  477. 

Agaric,  iii.  631. 

Agariein,  iii.  632. 

Agaricus  chirurgorum,  iii.  630. 

Agarikon,  iii.  631. 

Agaru.  iii.  217. 

Agasatamaray,  iii.  550. 

Agashi,  i.  472. 
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Agasthio,  i.  472. 

Agasti,  i.  472. 
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Agatti,  i.  472. 
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Aghada,  iii.  135. 
Agi,  ii.  563. 
Agil,  i.  339. 
Agin-ghas,  iii.  564. 
Agiya-ghas,  iii.  557. 
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Agnad,  i.  54. 
Agni-garbha,  ii.  37. 
Agni-jvala,  ii.  40. 
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Agura,  iii.  217. 
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Ahalim,  iii.  217. 
Ahaliva,  i.  120. 
Ahalla,  i.  511. 
Ahalot,  iii.  217. 
Ahileknana,  ii.  94. 
Ahiphena,  i.  73. 
Ahmadabadi-mewa,  ii.  364. 
Aida,  iii.  505. 
Aila,  i.  560. 
Ailantic  acid,  i.  292. 
Ailantus  exceka,  i.  291. 
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Aivanam,  ii.  41. 
Ajadandi,  ii.  244. 
Ajaji,  ii.  114. 
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Ajashringi,  i.  393. 
Ajave  seeds,  ii.  117. 
Ajiua,  ii.  116. 


Ajmod,  ii.  121,  122. 
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Akaska-garudan,  ii.  90. 

Akasvel,  iii.  216. 

Akhu-visha-ha,  ii.  82. 
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Aklrikaruka,  ii.  277. 

Akkirakaram,  ii.  277. 

Akola,  ii.  164. 

Akra,  ii.  428. 

Akrabi,  ii.  293. 

Akraniki,  iii.  143. 

Akri,  ii.  569. 

Akrot,  iii.  278. 
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Alabu,  ii.  68. 

Alada,  iii.  333. 
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Alari,  ii.  398. 

Alarka,  ii.  429. 

Alashi,  i.  239. 
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Albizzia  procera,  i.  552. 

wtipulata,  i.  552,  563. 
Aldicai,  ii.  3. 
Alei,  i.  461. 
Alen,  iii.  420. 

Aleurit  des  Molluques,  iii.  278. 
Aleurites  cordata,  iii.- 280. 

,,        molucoana,  i.  564,  iii.  278. 
Aleurono,  iii.  307. 
Alexandrian  laurel,  i.  173. 
Algse,  iii.  635. 
Alfazema,  iii.  93. 
Algoul,  i.  418. 
Albagi  eameloram,  i.  418. 
manna,  i.  418. 
,,     maurorum,  i.  417. 
Al-baju,  i.  418. 
AliboTifier  de  Ben  join,  n.  303. 
Alisbi-virai,  i.  239. 
Ali-virai,  i.  120. 
Alizarin,  ii.  232. 
Alkanet,  ii.  524. 
Alkanna  tinctoria,  ii.  524. 
Al-khanna,  ii.  524. 
Alkusi,  i.  447. 
Allam,  iii.  420. 
Allamanda  Aubletu,  u.  417. 

„        cathartica,  ii.  417- 
Allapa,  ii.  245. 
Alli-cheddu,  ii.  35. 
Alli-tamara,  i.  71.  n 
Allium  ascalonium,  iii.  49... 
„     Macleani,  iii.  491. 
''     sativum,  iii.  488. 

xipbopetalum,  iii-  492. 
Almirao,  ii.  318. 
Almond,  i.  563. 
Alocasia  indica,  m.  544. 
Aloe  abyssinica,  iii.  467. 
,,    Perryi,  iii.  467. 
„    vera,  iii.  467. 
-wood,  iii.  217. 
Aloes,  Aden,  iii.  472. 

Barbadoes,  m.  472, 
„     Jaferabad,  iii.  472. 
'      Mooba,  iii.  472. 
*     Socotrine.  iii.  472. 
Yamani,  iii.  472. 
Aloexylon  Agallocbum,  m.  ^0. 
Aloin,"iii.  473. 
Alpbajan,  iii.  93. 
Alpinia  Galanga,  m.  440 

officinarum,  m.-437. 

Alp'inin,  iii.  440.  _ 
Alpogada-pandu,  i.  568. 
Alpogada-pazbam,  1.  568. 
Alsanda,  i.  489. 
Alsi,  i.239.       .  .. 
^latoniu  BcbolwrM,  »• 


Altercum,  ii.  026. 

Altheea  cannabina,  iii.  322. 

,,      ofiicinalis,  i.  201. 
Altbea  of  Goa,  i.  203. 
Altingia  excelsa,  i.  594. 
Alu,  iii.  551. 
Alubalu,  i.  567. 
Alu-Bokbara.  i.  568. 
Alu-bu-Ali,  i.  568. 
Alui,  iii.  46. 

Alysicarpus  longifolius,  i.  447. 
Am,  i.  382. 
Am-ada,  iii.  405. 
Amala,  iii.  262. 
Amalaka,  iii.  262. 
Amalaki,  iii.  261. 
Amal-bel,  i.  365. 
Amal-lata,  i.  365. 
Amaltas,  i.  511. 
Axnamun  or  Amuman,  ii.  341. 
,  Amanakkam-cbedi,  iii.  301. 
I  Amandes  des  dames,  i.  504. 
,,       sultanes,  i.  564. 
Amandier,  i.  563. 
Amarantaceoe,  iii.  135. 
Amarantus  spinosus,  iii.  138- 
Amarbeli,  iii.  216. 
Amaryllidese,  iii.  462. 
Amant,  i.  383. 
Amb,  i.  382. 
Ainba,  i.  382. 
Ambada,  i.  395. 
Amba-balad,  iii.  396,  405. 
Ambala,  iii.  261. 
Ambapoli,  i.  383. 
Ambaj,  i.  382. 
Ambal,  i.  71. 
Ambarbaris,  i.  65. 
Ambari,  i.  213. 
Ambasbt.a,  i.  53. 
Ambatvel,  i.  365. 
Amberbed,  iii.  94. 
Amber-kand.  iii.  388. 
Ambehaldi,  iii.  396. 
Ambo,  i.  382. 
Ambosi,  i.  383. 
Ambra,  i.  395. 
Ambri,  ii.  444. 
Ambubaia.  ii.  312. 
Ambu-ja,  iii.  7. 
Ambuli,  iii.  7. 
Ambuprttsada,  ii.  505. 
Ambu-sirishika,  ii.  523. 
Ambuti,  I.  246. 
Amobur,  i.  383. 
Amdbnka,  i  363. 
Ain-haldi,  iii.  405. 
Arnica  nootunia,  iii.  49S. 
Anikhnsbk.  \.  383. 
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Am-ki-chhitta,  i.  883. 
Amkudu,  ii.  391. 
Amkudu-vittulu,  ii.  392. 
Amknlang-kalang,  ii.  566. 
Amlaj,  iii.  262. 
Amlaki,  iii.  261. 
Ainlalouika,  i.  246. 
Amli.  i.  532. 
Amlika,  i.  532. 
Ammannia  baccifera,  ii.  37. 
Ammoniaeum,  ii.  156. 
Amrooniakun,  ii.  157. 
Amoluka,  i.  363. 
Aixiomis,  ii.  342. 
Amomum,  ii.  343. 

,,       snbulatum,  iii.  436. 

„       xanthioides,  iii.  436. 

,,       zmgiberina,  iii.  442. 
Amoora  Rohituka,  i.  340. 
Amora-amari,  i.  341. 
Amorphopliallus  campanulafcus,  iii.  546. 
Ammi  d'Inde,  ii.  116. 

,,      perpusillnm,  ii.  117. 
Ammughilan,*i.  541. 
Ampelidefe,  i.  357. 
Ampelosicyos  scandens,  ii.  97. 
Amra,  i.  382,  395. 
Amrads  (gums),  i.  284,  551. 
Amra-gandhuka,  iii.  7. 
Amrapesi,  i.  383. 
Amras,  i.  3.83. 
Amrat,  i.  395. 
Ainrataka,  i.  395. 
Amravarta.  i  383. 
Ainrinala,  iii.  562. 
Amrita-baUi,  i.  54. 
Amrita-phala,  iii.  262. 
Amrita-srava,  ii.  545. 
Amrit-vel,  i.  54. 
Amrucha,  i.  521,  . 
Amrud,  i.  581. 
Amrulsak,  i.  246. 
Amsania,  iii.  359. 
Amsul,  i.  164,  167. 
Amti-pandu,  iii.  443 
Amudapu-chettu,  iii  301. 
Amumpatchai-arissi,  iii.  247. 
Amygdalus  communis,  i.  563. 
Amygdalin,  i  566. 
Amylodextn'n,  iii.  195. 
Ana,  iii.  504. 
Anab-eth-thalib,  ii.  550. 
Anacardiacese,  i.  372. 
Anacardic  acid,  i.  388. 
Anacardier,  i.  385. 
Anacardium  occidentale,  i.  385,  548 
Anacyclus  Pyrethrum,  ii.  277. 
Anagallis  arvonRis,  ii.  315. 
Attaghalis,  ii.  :u5. 


Anai-neruuji.  iii.  S4. 
Anaipuliya-maram,  i.  218.  . 
Anamirta  Coooulus,  i.  60. 
Anamirtin,  i.  62. 
Ana-mtdlu,  i.  461. 
Anauas  sativa,  iii.  507. 
Ananta-mul,  ii.  446. 
Anapa-koi,  ii.  67. 
Anar,  ii.  44. 
Anarya-tikta,  ii.  511. 
Anasa-puvvu,  i.  39. 
AnaBhovadi,  ii.  244. 
Anaspbal,  i.  39. 

Anastatica  Hierochuntiua,  i.  117. 
Auati-pandu,  iii.  443. 
Anchancbak,  i.  581. 
Anchusa,  ii.  524. 
Andersonia  Rohituka.  i.  341. . 
Andira  Araroba,  i.  502. 
Andracbne,  i.  159. 

,,         Cadisba-w,  iii.  269. 
Andrograpbis  echioides,  iii.  47. 

pauiculata,  iii.  46. 
Andropogon  citratus,  iii.  564. 

distans,  iii.  567. 

,,  laniger,  iii.  5d2. 

„  muricatus,  iii.  571. 

,,  Nardus,  iii.  567. 

,,  odoratus,  iii.  569. 

,,  Scboenantbus,  iii.  557. 

Anemone  obtusiloba,  i.  36. 
Anemouin,  i.  38. 
Anemonol,  i.  38. 
Anethene,  ii.  12*. 
Anetbol,  ii.  125. 
Anefcbum  Sowa,  ii.  120. 
Angakara,  ii.  75. 
Angalepan,  ii.  234. 
Anganapriya,  i.  508. 
AngeUm  amargosb,  i.  502. 
Angbuzeh,  ii  143. 
Angodvartan,  ii.  234. 
Angul-drakb,  i.  361. 
Angur,  i.  357. 
Aii£>ur-i-kauli,  iii.  228. 
Angusht-gandeh,  ii.  143. 
Anila-ghnaka,  ii.  6. 
Anis,  ii.  131. 
Anise,  ii.  131. 

Anisochilus  carnosus,  iii.  92. 
Anisomnles  malabarica,  iii.  122. 
Anistm,  ii.  132. 
Anitun,  ii.  128. 
Anjalikarika,  i.  538. 
Anjana  or  Anfani,  ii.  35. 
Aujelly,  iii.  355. 
Anjir,  iii.  342. 
Anjubnr,  iii.  150. 
Anjubar-i-Rumi,  iii.  150. 
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Anjudan,  ii.  143. 

Anjukak,  i.  581. 

Anjurab,  iii.  -10. 

Anjusa,  ii.  524. 

Ankados,  i.  364. 

Ankalige,  ii.  164. 

Ankolam-chettu,  ii.  164. 

Ankoli,  ii.  164. 

Ankota,  ii.  164. 

Ankul,  ii.  164. 

Anna-shuppu,  i.  39. 

Annatto,  i.  149. 

Anne-galu-gida,  iii.  34. 

Anogeissus  latifolia,  i.  553,  ii.  12. 

Anonaoese,  i.  44. 

Anona  squamosa,  i.  44. 

Anopleura  Lentisci,  i.  381. 

Antala,  i.  368. 

Antamul,  ii.  437. 

Anthemic  acid,  ii.  275. 

Anthemidiii,  iji.  276. 

Anthemis  nobilis,  ii.  275. 

Anthericum  tuberosum,  iii.  479. 

Anthinarlu,  iii.  132. 

Anthocephalus  Cadamba,  ii.  169. 

Antkriscus  Oerefolium,  ii.  132. 

Antbyllis,  ii.  546. 

Antiarin,  iii.  335,  354. 

Antiar  resin,  iii.  354. 

Antiaris  innoxia,  iii.  350. 
,,      ovalifolia,  iii.  351. 
M      saceidora,  iii.  350. 
,,      toxicaria,  iii.  348. 

Antila,  i.  20. 

Antimalari,  iii.  132. 

Antisba,  iii.  135. 

Antomul,  ii.  437; 

Antra-paohaka,  ii.  437. 

Antri,  ii.  437. 

Anttoo-kala-dumbo,  u.  536. 
Airrula,  iii.  261. 
Anzerut,  i.  476. 
Aod — see  Ud. 
Apamarga,  iii.  135. 
Apang,  iii-  135. 
Aparajita,  i.  459. 
Apata,  i.  537. 
Apehi-vata,  ii.  229. 
Aphim,  i.  73. 
ApiaBtrum,  i.  37. 
Apigenin,  ii.  124. 
Apiin,  ii.  123. 
Apiol,  ii.  124. 
Apiri,  i.  371. 

Apium  graveolens,  u.  .\22- 
Aplotaxis  auriculata,  n.  297. 
Apocynaceee,  ii.  386 
Appa'kovay,  ii.  97. 
Appel,  iii- 


Appo,  i.  73. 

Aquilaria  Agallocha,  iii.  217. 

,,      malaccousis,  iii.  217. 
Ara-bovu,  i.  332. 
Arabian  Costus,  ii.  296. 

myrrh,  i.  306. 
„      senna,  i.  ;")27. 
Arabic  acid,  i.  543. 
Arachic  acid,  i.  495. 
Arachis  hypogsea,  i.  494. 
Aragbadha,  i.  511. 
Aragbadhadi,  i.  511. 
Arak,  ii.  381. 
Aralia,  ii.  162. 

„     GuilfoyUa,  ii.  162. 
,,     pseudo-ginseng,  ii.  162. 
Araliacese,  ii.  162. 
Aralu,  iii.  15. 
Arandi,  iii.  301. 
Arand-kbarbuz,  ii.  52. 
Arangaka,  i.  332. 
Arani,  iii.  66. 
Aranmaran,  i.  590. 
Aranya-kadali,  iii.  443. 
Arar,  i.  489,  iii.  371. 
Araroba  or  Arariba,  i.  502. 
Arasa-maram,  iii.  338. 
Ara8ina,  ii.  417. 
Arastan,  iii.  451. 
Araya-angeU,  iii.  348. 
Arbor  conciliorum,  iii.  341. 

,,    toxicaria,  iii.  350. 
Arbre  a  soie,  ii.  428. 
,,    aveuglant,  iii.  314. 
,,    vacbe,  ii.  413. 
Arbres  d'encens,  i.  295. 
Ardraka,  iii.  421. 
Arealu,  iii.  341. 
Areca  Catecbu,  iii.  422. 
Argemone  mexicana,  i.  109. 
Arghis,  i.  66. 
Argol,  i.  358. 
Argyreia  speciosa,  ii.  541. 
Arhar,  i.  489. 
Aricine,  ii.  188. 
Arisa,  ii.  370. 
Arisbi,  iii.  601. 
Arisbina,  iii.  407. 
Arishta,  i.  323,  36S. 
Aristolocbia  bracteata,  iii.  163 . 
n        indica,  iii.  158. 
longa,  iii.  165. 
rotunda,  iii.  165- 
Aristolocbiacere,  iii.  158. 
Aritamunjayrie,  iii.  291. 
Aritha,  i.  368. 
Arjaka,  i.  23. 
Arjama,  ii.  19.. 
Arjikan,  i.  24. 
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Arjun,  ii.  11. ' 

Arjuna,  ii.  11,  iii.  287. 

Arka,  ii.  429. 

Arkakantu,i.  131. 

Arkainula,  iii.  159. 

Arkapama,  ii.  429. 

Arkapattra,  ii.  429. 

Arkapushpika,  i.  132. 

Arka-taila,  ii.  431. 

Arkan,  ii.  42. 

Ark-i-badian,  ii.  125. 

Arkmut,  i.  488. 

Arlu,  iii.  15. 

Armoisc,  ii.  284. 

Arna,  i.  291. 

Arnebia  sp.,  ii.  524. 

Aroidese,  iii.  539. 

Arrowroot,  East  Indian,  iii.  405. 

Arsaghna,  iii.  545. 

Artala.  i.  368. 

Artanitha,  ii.  348. 

Artemisia  indica,  ii.  284. 

,,       maritima,  ii.  288. 

,,       Sieversiana,  ii.  236. 

,,       vulgaris,  ii.  284. 
Arthenite,  ii.  347. 
Arthrocnemum,  iii.  141. 

„  indicum,  iii.  142,  148. 

Artiras,  iii.  400. 
Artooarpus  integrifolia,  iii.  355. 

,,        hirsuta,  iii.  355. 

,,        Lakoocha,  iii.  355. 
Aru,  iii.  357. 
Arudu,  i.  249. 
Arum,  iii.  544. 

Aruui  (Sans,  for  Breynia  rhamnoides) , 

iii.  271. 
Arusa,  iii.  50. 

Arusak-pas-i-pardah,  ii.  560. 

Arushkara,  i.  389. 

Arusiman,  i.  118. 

Aruzz,  iii.  604. 

Arvada,  i.  249. 

Arvore  da  notte,  ii.  376. 

Arwah-i-kunjad,  iii.  29. 

Arwi,  iii.  551. 

Asa,  ii.  226. 

Asaba-el-fatiyat,  iii.  90. 
Asaba-el-usul,  iii.j45. 
Asafoetida,  ii.  141. 
Asal,  i.  137. 

Asal-i-khiyar-chambar,  i.  511. 
Asan,  i.  464,  ii.  16. 
Asana,  iii.  268. 
Asarabacca,  ii.  239. 
Asari,  ii.  202. 
Asa-ar-rai,  iii.  149. 
Asarun,  ii.  239. 
Aaclepiadofc,  ii.  425. 


Asclepiade  do  Curacao,  ii.  427. 
Asclcpiadin,  ii.  428. 
Asclepias  curassavica,  ii.  427. 

,,       echinata,  ii.  443. 

,,       geminata,  ii.  451. 
Asclopin,  ii.  428. 
Asolcpione,  ii.  428. 
Asfar-i-bari,  ii.  306. 
Asfrak,  i.  23. 
Asgandh,  ii.  566. 
Asnkhis,  iii.  225. 
Ashogam,  i.  507. 
Ashok,  i.  507. 
Ashta,  iii.  345. 
Ashtavarga,  iii.  390. 
Ashti-sandhana,  i.  362. 
Aemarighna,  i.  133. 
Asok  or  Asoka,  i.  507. 
Aspalathus  indicus,  i.  411. 
Asparagin,  iii.  487. 
Asparagus  adscendens,  iii.  484. 

,,        officinalis,  iii.  486. 

,,       racemosus,  iii.  482. 

„        sarmentosus,  iii.  483. 
Asperag,  i.  23. 

Asphodelus  fistulosus,  iii.  479. 
Asplenium  Ceteraoh,  iii.  626.  ' 
,,        faleatum,  iii.  625. 

parasiticum,  iii.  625. 
Assalia,  i.  120. 

Asthi-bhaksha,  i.  590. 
Asthi-sanliara,  i.  362. 
Ast-luban,  i.  595. 
Astragalus  heratensis,  i.  479. 

ii         multiceps,  i.  482. 

>i         Sarcocolla,  i.  476. 

>,         sp.,  i.  479. 

y,        tribuloides,  i.  482. 
Asud,  iii.  338. 
Asupala,  i.  507. 
Asuri,  i.  123. 
Asvagandha,  ii.  566. 
Asvakarna,  i.  195. 
Asvamaraka,  ii.  398. 
Asvattba,  iii.  338. 
Aswat,  iii.  338. 
Ata,  i.  44. 

Atalanta  monophylla,  i.  266. 
Ata-lotakam,  iii.  50. 
Atarusba,  iii.  50. 
Atasi,  i.  239. 

Atavakha-ni-kali,  i.  15 
Atchi,  ii.  226. 
Athanikun,  ii.  157.  . 
Athariyun,  i.  41S. 
Athlak,  iii.  75. 
Atia,  i.  585. 
Ati-bala,  i.  206. 
Ati-guha,  i.  427. 
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Ati-maduram,  i.  491. 
Ati-paricb-cham,  i.  343. 
Ati-picchila,  iii.  467. 
Ati-vadayam,  i.  15. 
Ati-vasa,  i.  15. 
Ati-visha,  i.  15. 
Atika-mamidi,  iii.  130. 
Atis,  i.  15. 
Atisine,  i.  17,  19. 
Atmagupta,  i.  448. 
Atmorba,  i.  232. 
Atraktus,  ii.  308. 
Atrilal,  ii.  132. 
Atriplex  bortensis,  iii.  148. 

,,      Moneta,  iii.  148. 
Atropa  Belladonna,  ii.  572. 
Atropamine,  ii.  578. 

Atropine,  ii.  577. 

Atta,  i.  44. 

Atti,  iii.  338. 

Atti-tippile.'iii.  545. 

Attie-vayr,  iii.  340. 

taimie,  iii.  340. 

Attirilla-pala,  ii.  105. 

Atutinta-pala,  iii.  163. 

Aunee,  ii.  259. 

Aurantiamarin,  i.  276. 

Avacari,  i.  333. 

Avagude,  ii.  70. 

Avala,  i.  519,  iii.  261. 

Avalguja,  ii.  241. 

Avalkati,  iii.  261. 

Avanakku,  iii.  301. 

Avara-gidUj  i.  519. 

Averai,  i.  519. 
Averai-panjuangam,  l.  519. 

Averai-yennai.  i.  519. 
Avarobasayin,  iii.  339. 
Avirtani,  i.  232. 
Avelu,  i.  123. 
Averrboa  Bilimbi,  1. 

„      Carambola,  \.  248. 
Avicennia  officinalis,  iii.  83. 
Avi-priya,  ii.  138. 
Avirai — see  Averai. 

Avisi,  i.  472. 

A  vi-tholi,  iii.  211. 

Avri,  i.  489. 

Aya,  iii.  318. 

Ayani,  iii.  355. 

Ayapana  or  Ayapani,  u.  24i>. 

Ayapanin,  ii.  247. 

Azaddarakbt,  i.  331. 

Azaddarakht-i-Hindi,  l.  324. 

Azadiraohta— »ce  Melia. 

Azaraki,  ii.  460. 

Azarbu,  ii.  348. 

Azba.li,  i.  162.  . 

Azedarac  coramun,  L.  3»"- 


Azedarac  d'Inde,  i.  322. 
Azerona,  ii.  286. 
Azhinji-maram,  ii.  164. 
Azima  tetracantha,  ii.  384. 
Azmalus,  ii.  627. 
Azras-el-kalb,  iii.  C22. 
Azulene,  ii.  276. 


Babachi,  i.  412. 
Babaasa,  ii.  107. 
Babbe,  i.  175. 
Babbul,  i.  556. 
Babirang,  ii.  349. 
Paboi-tulsi,  iii.  83. 
Babool,  i.  556. 
Babreng,  ii.  350. 
Babul,  i.  556. 

Babuna  or  Babunah,  ii.  274. 

,,      pbul,  ii.  274. 
Bneb,  Bacba,  iii.  539. 
Bachcbali,  iii.  14S. 
Bacbnab,  i.  1. 
Bacbnag,  i.  1. 
Badam,  i.  563,  ii.  16. 
Badaini,  i.  563. 
Badami-gond,  i.  565. 
Badam-i-farangi,  i.  385. 
Badam-vittulu,  i.  563. 
Badari,  i.  351. 
Badaward,  ii.  306. 
Badcbipa-cbettu,  i.  451. 
Badnal  (Hind,  for  Artooarpus  Lakoo- 

cha),  iii.  355. 
Badian,  i.  39. 
Badian-i-khatai,  i.  39 
Badian-i-kohi,  ii.  138. 
Badianier,  i.  39. 
Badidapu-chettu,  i.  451. 
Badinj,  iii.  515. 
Badinjan-i-bari,  ii.  558. 
"  Badra-kema,  ii.  153. 
Badran,  ii.  136. 
Badrang,  i.  256 
Badranjboya,  iii.  117. 
Badshar,  iii.  491. 

Bael,  i.  277. 
Baga-ankura,  ii.  164. 
Baga-bberenda,  iii>  274. 
Baga-dbup,  i.  292. 
Baga-mushada,  i.  64. 
Bagh-bherenda,  iii.  274. 
Bagbrenda,  Hi.  274. 
Bagbrendeb,  iii.  275. 
Baguli,  ii.  15. 
Babel-scbulli,  iii.  37. 
Babera,  ii.  5. 
Babman  abiad,  u.  303. 
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fcalinian-i-safed,  ii.  304. 
Babman-i-surkh,  ii.  304. 
Bahmanine,  ii.  306. 
Bahobab,  i.  219. 
Bahubara,  ii.  518. 
Bahupada,  Hi.  339. 
Bahu-pattra,  iii.  26(i,  468. 
Bahupbuli,  iii.  123. 
Bahuvara,  ii.  518. 
Bairi,  ii.  50. 
Baja,  ii.  92. 
Bajguriya,  ii.  92. 
Bak,  i.  472. 

Bakam  or  Bokam,  i.  500. 
Bakana-nimb,  i.  330. 
Bakas,  iii.  50. 
Bakayan,  i.  330. 
Bakhar-birja,  iii.  378. 
Bakbivr-i-Miryam,  ii.  347. 
Bakila,  i.  4S5. 
Bakila-i-misri,  i.  483. 
Bakila-i-nabti,  i.  72. 
Bakla,  ii.  12. 

Baklat-el-bumaka,  i.  Ip9. 
Baklat-el-malik,  i.  115. 
Baklat-el-iimbarika,  i.  169. 
Baklat-el-utrujiya,  iii.  117. 
Bakra,  i.  69,  345,  ii.  197- 
Bakul,  ii.  362. 
Bakumbha,  ii.  19. 
Bakura.  ii.  212. 
Bal,  ii.  157. 
Bal-belphal,  i.  279. 
Bal-cbhar,  ii  233. 
Bal-goli,  i.  15. 
Bal-kadu,  iii.  10. 
Bala.  i.  206,  224,  ii.  238,  iii.  571. 
.  Balababnla,  i.  24. 
Balabandi-tiga,  ii.  536. 
Balabhadra,  i.  23. 
Baladar,  i.  390. 
Baladeva,  i.  23. 
Baladveru,  iii.  571. 
Balamcanda,  iii.  461. 
Bala-menasu,  iii.  180. 
Balanite  Agihalad,  i.  284. 
Balanites  Roxburghii,  ii.  284. 
Balanjuj,  iii.  219. 
Balanophora,  iii.  543. 
Balarakkasi-gida,  i.  224. 
Balasan,  i  316. 
Balata-bola,  i.  304. 
Balata-nimb,  i.  323. 
Balaustitim,  ii.  45. 
Balaya,  i.  138 
Balbij,  i.  207. 
Bali,  i.  228.  iii  443. 
Balia-mucra-piri,  ii.  66. 


Balika,  i.  229. 
Balilaj,  ii.  6. 
Balimtra-polam,  i.  301. 
Balioapernium   axillare,  ii.  504,  iii. 
311. 

Bal-kurai,  ii.  157. 
Balli-muttaga,  i.  458. 
Ballota  nigra,  iii.  118. 
Balong,  i.  282. 
Balara,  ii.  5. 

Balsamier  le  la  Mecque,  i.  31..). 
Balsamodendron  Berryi,  i.  314. 

„  Mukul,  i.  310. 

„  Myrrha,  i.  305. 

,,  Opobalsanmm,  i.  3j5s 

,,  Playfau-ii,  i.  312,  314. 

,,  pubescens,  i.  313. 

,,  Roxburgbii,  i.  311. 

,,  socotranum.  i.  305. 

Balsam  of  Mecca,  i.  S15',  317. 
Balsamum,  i.  316. 
Balu,  ii.  10  i. 
Baluka,  ii.  105. 
Balu-ka-sag,  ii.  105. 
Balusitun,  ii.  45. 

Bal-vach  (Si/n.  for  Persian  var.  Acorus 

Calamus),  iii.  539. 
Bal-vekhand,  iii.  539. 
Bama,  iii.  S. 
Bamanbati,  iii.  68» 
Bamba,  iii.  8. 
Bamboo,  iii.  586. 
Bambusa  arnndinacea,  iii-  586. 
Bamiya,  i.  211. 
Ban-haldi,  iii.  396. 
Ban-joi,  iii.  76. 
Ban-kahu,  ii  319. 
Ban-laung,  ii.  49. 
Ban-mendru,  i.  371. 
Ba,n-okra,  ii.  262. 
Ban-patrak,  i.  585. 
Ban-ritha,  i.  560. 
Ban-tambaku,  iii.  1. 
Ban-tepariya,  ii.  561. 
Bana,  iii.  320. 
Banad,  iii.  426. 
Banafshah,  i.  140. 
Banana,  iii.  445. 
Banawanti  salab,  iii.  387. 
Bandakpushp,  iii.  230. 
Bandari,  i.  371. 
Bandaru,  ii.  1 93. 
Banda  soap,  iii.  193. 
Bandhuka,  i.  236. 
Bandhuli,  i  336. 
Bandi-murudndu,  ii.  15. 
Bandri,  i.  371.  • 
'  Baudrike,  i.  371. 
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Banduk-i-Hindi,  i.  368. 
Bandury,  i.  371. 
Baneberry,  i.  36. 
Bang,  ii.  627. 
Bangaohappa,  ii.  252. 
Bangadi-valli,  ii.  537. 
Bangadi-pipali,  iii.  176. 
Bans;i — see  Bhangi. 
Baugka,  ii.  171. 
Bangust,  iii  1 26. 
Banig-bandhu,  i.  406. 
Banj,  ii.  627. 
Bans-kapux,  iii.  586. 
Bans-lochan,  iii.  586. 
Bansa,  iii.  50. 
Banyan  tree,  iii.  338. 
Bapaia-pandu,  ii.  52. 
Baphali,  i.  237,  ii.  126. 
Bar,  iii.  338. 
Bar-ki-sehund,  iii.  252. 
Bar-ki-thohar,  iii.  252. 
Bara-butsali,  i.  365. 
Bara-gach,  iii.  287. 
Bara-gokhru,  iii.  34. 
Bara-keru,  iii.  247. 
Barahmi,  iii.  374. 
Barambhi,  iii.  374. 
Baran,  ii.  315. 
Barak-kanta,  i.  64. 

Barambhi,  iii.  8. 

Barasu,  iii.  247. 

Baratondi,  ii.  226. 

Barbaloin,  iii.  475. 

Barbara,  ii.  272,  iii.  85. 

Barbati,  i.  489. 

Barberry,  i.  64. 

Barbotine,  i.  288. 

Bargat,  iii.  380. 

Bargund,  ii.  518. 

Barhal  {Hind.  Syn.ior  A.  Lakoocha), 
iii.  355. 

Barhang,  iii.  128. 

Barhanta,  ii.  555,  iii.  313. 

Barhis,  iii.  575. 

Bariara,  i.  206. 

Bari,  iii.  489. 

Bari-kasondi  (Hind. Syn.  forKasondi), 

i.  620. 
Bari-khatai,  ii.  555. 
Bari-main,  i  160. 
Bari-mishri,  iii.  462. 
Bari-pan-ki-jar    (Bombay    Syn.  for 

Alpinia  Galanga),  iii.  443. 
Bari-pipli,  iii.  543. 
Bari-sauuf,  ii.  124. 
Bari-shopha,  ii.  124. 
Barik-bhauri,  ii.  532. 
Barik-dagada-phul,  iii.  627. 


Bank-moth,  iii.  552. 
Barir,  ii.  381. 
Baristariun,  iii.  58. 
Bark,  ii.  175. 
Barleria  cristata,  iii.  45. 
,,       noctiflora,  iii.  45. 
,,       Prionitis,  iii.  43. 
Barmi    (Bombay    Syn.    for  Taxus 

Bacoata),  iii.  :i73. 
Baro-kala-goru,  iii.  24. 
Barphali,  i.  247. 
Barringtonia  acutangula,  ii.  17. 

,,         racemosa,  ii.  18. 
Barsawashan,  iii.  3G4. 
Barsunga,  i  262. 
Bartang,  iii.  128. 
Barthoa,  ii  193. 
Bartondi,  ii.  226. 
Barun,  i  133. 
barzhad,  ii.  152. 
Basak,  i.  58S. 
Basal-el-far,  iii.  476. 
Basal-el-unsal,  iii.  476. 
Basbasah,  iii  193. 
Basella  alba,  iii.  148. 
Basfaij,  iii.  621. 
Bashing  or  Basing,  iii.  623. 
Basil,  iii.  83. 

,,    camphor,  iii.  85. 
Basilic,  iii.  83. 
Basilikon,  ii.  116. 
Basing,  iii.  623. 
Basl-el-ansal,  iii.  476. 
Basl-el-far,  iii.  476. 
Basna,  i.  472. 
Basri,  iii.  338. 
Bassari,  iii.  338. 
Bassia  butyracea,  ii.  355. 
,,     latiiolia,  ii.  354. 
,,    longifolia,  ii.  355. 
Bassorin,  i.  482. 
Bastard  Ipecacuanha,  ii.  427. 
,,      Sandal,  i.  242. 
,,      Teak,  i.  454. 
Bastra,  iii.  60. 
Batareh,  i.  305. 
Batatas  paniculata,  ii.  534. 
Batavi-nebu,  i  270. 
Batbat,  iii.  149. 
Batharachi,  iii.  132. 
Balhooa    {mud.   Syn.    for   seeds  of 

Chenopodium  album),  iii.  148. 
Bathpia,  i.  585. 
Batrachion,  i.  37. 
Bauhinia  purpurea,  i.  549. 
,,      racemosa,  i.  537. 
,,      tomentosa,  i.  5:\7. 
„      variegata,  i.  536,  549. 
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Bavachi,  i.  412. 
Baval,  i.  556. 
Bavanchi,  i.  412. 
Bay,  iii.  214. 
,,    berries,  iii.  214. 
„    oil,  iii.  215. 
,,    rum,  iii.  215. 
Bayee,  i.  313. 
Bayrbunja,  ii.  98. 
Bazaward— see  Badaward. 
Bazr-el-ahris,  ii.  308. 
Bazr-el-anjareh,  iii.  40. 
Bazr-el-banj-abiad,  ii.  628. 
Bazr-el-fujl,  i  129. 
Bazr-el-hawah,  i.  118. 
Bazr-el-katuna,  iii.  126. 
Bazr-el-khas,  ii.  314. 
Bazr-el-khumkhuru,  i.  118. 
Bdellium,  i.  310. 

,,       African,  i.  310. 
,,       Indian,  i.  310. 
,,       opaque,  i.  310,  312. 
Bebeerine,  i.  54. 
Bebina,  ii.  202. 
Bee  de  grue,  i.  249. 
Bedanjir — see  Bidanjir. 
Bed-i-bari    or  Bed-i-sadah  (Persian 

Syn.  for  Salix  Caprea),  iii.  364. 
Bedmusbk,  iii.  364. 
Bedoli-sutta,  ii.  229. 
Beef-wood,  iii.  358. 
Behada,  ii.  5. 
Bebar  opium,  i.  78. 
Beben,  ii.  303. 
Behramaj,  iii.  365. 
Bejuco  de  purgacion,  iii.  131. 
Bel,  i.  277. 
Bel-erieu,  ii.  432. 
Belati-mung,  i.  494. 
Beleric  myrobalans,  ii.  5. 
Belgaum  -walnut,  iii.  278. 
Belt,  i.  267. 
Belladone,  ii.  572. 
Belladonna,  ii  573. 
BeUadonnine,  ii.  578. 
Belle  de  nuit,  iii.  132. 
Belluli,  iii.  488. 
Bena,  iii.  571. 
Bena-palsja,  ii.  .525. 
Beuda-kaya,  i  210. 
Bendekai,  i.  210. 
Benderwel,  i.  3G5. 
Bendj,  ii.  627. 
Bendri,  i.  365. 
Berigha,  i.  561. 
Benincasa  cerifera,  ii.  68. 
Benjoin,  ii.  369. 
Bewioic  acid,  ii.  372. 
,,      aldehyde,  i.  567. 


Benzoin,  ii.  369. 

,,         Siam,  ii.  371. 
,,         Sumatra,  ii.  372. 

Benzoylaconine,  i.  5. 

Berbamine,  i.  68. 

Beberidese,  i.  64. 

Berberino,  i.  67. 

Berberis  aristata,  i.  64. 
,,  asiatica,  i.  65. 
,,       Lycium,  i.  65. 

Bercb,  iii.  324. 

Ber-chuni,  i.  351. 

Bemaouy,  iii.  324. 

Bertbelotia  lanceolata,  ii,  256. 

Beta  vulgaris,  iii.  148. 

Beththa-gokhru,  i.  243. 

Betle  leaf,  iii.  183. 
,,    nut,  iii.  523. 
,,    pepper,  iii  183. 
,,    phenol,  iii.  191. 

Bettada-bevina,  i.  330. 

Bettada-baralu,  iii.  274. 

Betula  alnoides,  iii.  3^9. 

Bhojpattra,  iii.  359. 
„     utilis,  iii.  359. 

Bevilacque,  ii.  107. 

Bevina-mara,  i.  323. 

Bhadra-kashtha,  iii.  380. 

Bhadra-muste,  iii.  552. 

BhagLci,  ii.  581. 

Bhallataka,  i.  389. 

Bhallavi-anga,  ii.  49. 

Bhambhurda  or  Bhambhrur,  ii.  255. 

Bhanda,  i.  2! 8. 
Bhandir,  iii.  79. 
Bhandira,  iii.  80. 
Bhang,  iii.  319,  230. 
Bbanga,  iii.  319. 
Bhanga-cha-bi,  iii.  319. 
Bhaaga-nu-bi,  iii.  319. 
Bhangi-aku,  iii  319. 
Bhangi-bija,  iii.  319. 
Bhangi-orondu,  iii.  319. 
Bhangi-ilai,  iii  319. 
Bhangjala,  ii.  98. 
Bhangra.  ii.  266. 
Bhant,  iii.  79. 
Bhantaki,  ii.  555. 
Bhanuphala,  iii.  443. 
Bharang,  iii.  68, 
Bharanga-mula'  iii.  68. 
Bharaugi,  i.  237,  iii.  68,  540. 
Bharbhand,  i.  110. 
Bhargi,  iii.  68. 
Bhar-jambul,  ii.  37. 
Bharla,  ii.  5. 
Bharocha,  iii.  136. 
Bhasam-kand,  iii.  547. 
Bhat,  iii.  79,  601. 
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Bbatkatya.  ii.  557. 
Bbaulau,  ii.  193. 
Bbava,  i.  611. 
Bhavan-bakra,  i.  69. 
Bbavancbi-vittulu,  i.  -112. 
Bkela,  i.  389. 

Bbeuda  or  Bkondi,  i.  210,  213. 
Bbengra,  ii.  266. 
Bkerenda,  iii.  301. 
Bheriya,  i.  338. 
Bkilaino,  i.  389. 
Bkilaui-a,  iii.  294. 
Bbilawa,  i.  389. 
Bliiraaciii-kapur,  i.  198. 
Bkin-ckampa,  iii.  410. 
Bbmda,  i.  211. 
Bhindu,  i.  210. 
Bhirand,  i.  164. 
Bkirandel,  i.  164. 
Bbojraj,  i.  365. 
Bbokar,  ii.  518. 
Bbopala,  ii.  67. 
Bbourtsal,  ii.  193. 
Bbringaraja,  ii.  26&. 
Bbui-amala7  iii.  266. 
Bhui-amali,  iii.  266. 
Bbui-avala,  iii.  266. 
Bbui-cbampa,  iii.  416. 
Bbui-cbana,  i.  494. 
Bbui-dodi,  fi..  440. 
Bbui-erandi,  iii.  316. 
Bbui-gboli,  i.  15S. 
Bbui-guli,  i.  412. 
Bhui-kakali,  iii.  388. 
Bkni-kallan,  iii.  138. 
Bbui-kobala,  ii.  534. 
Bbui-kumra,  ii.  534. 
Bbui-okra,  iii.  57 . 
Bbui-riugani,  ii.  557. 
Bbui-sarpati,  i.  246. 
Bhui-singh,  i.  494 
Bbui-tarwar,  i.  531. 
Bbujpatar,  iii.  359. 

Bbumi-anvala,  iii.  266. 

Bbumi-cbampaka,  iii.  416. 

Bbuuii-kuniara,  ii.  534. 

Bbumi-kusbrnanda,  ii.  534. 

Bhunu-ringani,  ii.  557. 

Bbumy-aniali,  iii.  266. 

Bbu-dbatri,  iii.  266. 

Bbu-nimba,  ii.  511. 

Bbu-ringani,  ii.  557. 

Bhuii-liikh.  i.  351. 

Bkurjapattra,  iii.  359. 

Bhurundi,  ii.  525. 

Bhurun-koholuu,  ii.  68 

Bbustrina,  iii.  557. 

Bhut-bbiravi,  iii.  66 

BLut-kes,  ii.  202,  233. 


Bbuta,  iii.  579. 
Bkuta-keni,  ii. 
Bhuta-pala,  i.  345. 
Bbutau-kuHam,  iii.  287. 
Bibba,  i.  389. 
Bibla,  i.  464. 
Bibsar,  i.  265. 
Bicbati,  iii.  313. 
Bidanjir,  iii.  302. 
Bidar,  ii.  99. 
Bidara-laut,  ii.  458. 
Bidari,  iii.  247. 
Bidari-kand,  ii.  534. 
Bidari-uana-biyyara,  iii.  250. 
Bidengnebine,  iii.  365  ,  367. 
Bidi-Balkbi.  iii.  365. 
Bidmisbk,  iii.  365. 
Bignouiacese,  iii.  15. 
Bibar  opium,  i.  78. 
Bibi-danab,  i.  579. 
Bija,  i.  464. 
Bijapura,  i.  269. 
Bijasar,  i.  464. 
Bijband,  iii.  148,  158. 
Bikb,  i.  1. 

Bikb-i-banafsbab,  iii.  451. 
Bikb-i-wala.  iii.  572. 
Bikbma,  i.  18. 

,,       alkaloid  of,  i.  19. 
Bila,  i.  133. 
Bilai-kand,  ii.  534. 
Bilapatri,  i.  277. 
Bilasi,  i.  133. 
Bilati-badam,  i.  563. 
-  Bilati-jira,  ii.  119. 
Bilauri,  iii.  150. 
Bileganjali,  iii.  130. 
Bili-basale,  iii.  148. 
Bilmu-pbal,  277. 
Bilimbinas,  i.  248. 
Bili-sbibe-baimu,  ii.  30. 
.  Billu,  i.  338. 

Bilva-pandu,  i.  277. 
Bilva-pazbam,  i.  277. 
Bimbal,  iii.  552. 
Bindal,  ii.  81. 
Bindweed,  ii.  542. 
Bingbar-bij,  iii.  479. 
Bmnuge,  ii.  451. 
Bintafalun,  i.  583. 
Biophytum  sensitivum,  i.  247- 
Bira,  iii.  423. 
Birama-dandu,  i.  110. 
Biranga,  ii.  349. 
Birang-i-kabuli,  ii.  349. 
Biranjasif,  ii.  271. 
Biranj-i-kabuli,  ii.  349. 
Birairjmisbk,  iii.  90. 
Bircb  bark,  iii.  359. 
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Birdlime,  iii.  2'2S. 
Bird's-eye  Chillie,  ii.  562. 
Bireja,  ii.  153. 
Birhatta,  ii.  555. 
Biriuj,  iii.  004:. 
Biriz,  ii.  152. 
Birja,  iii.  378. 
Birnri  or  Brahmi,  iii.  374. 
Binuova,  i.  423. 
Bish,  i.  1. 

Bishakpriya,  i.  55,  ii.  1. 
Bishalanguli,  iii.  4S0. 
Bishi,  i.  72. 
Bishkhapra,  ii.  102. 
Bishkuxki,  iii.  152. 
Bishma,  i.  18. 

,,       alkaloid  of,  i.  19. 
Bish-mush-bisha,  i.  20. 
Bishop's  weed,  ii.  116. 
Bislambhi,  ii.  65. 
Biswul,  i.  559. 
Bitter  almonds,  i.  564. 

,,     apple,  ii.  59. 
Bithori,  ii.  50. 
Bixa  Orellana,  i.  149. 
Bixin,  i.  150. 
Bixineee,  i.  142. 
Biyyam,  iii.  601. 
Black  abir,  iii.  417. 

,,    adulsa,  iii.  49. 

,,     cohosh,  i.  36. 

,,     cumin,  i.  28. 

,,     dammar,  i.  319, 

,,     mustard,  i.  122. 

,,     pepper,  iii.  166. 
towdri,  i.  119. 

,,     zedoary,  iii.  417. 
Blairia  nodiflora,  iii.  58. 
Blepharis  edulis,  iii.  40. 
Blinding  tree,  iii.  314. 
Blumea  balsamifera,  i.  U01,  ii.  251. 
„      densiflora,  ii.  252. 
,,      eriantha,  ii.  254. 
Boa  Frangi,  i.  385. 
Boa-tam-parjang,  i.  230. 
Boberlu,  i.  489. 
Bocagea  Dalzellii,  *i.  46. 
Bocks  boorn,  iii.  24. 
Boda-daraga,  iii.  269. 
Boda-tarapu.  ii.  257. 
Bodba,  i.  366. 
Bodi-ajamo,  ii.  122. 
Boerbaavia  repens,  iii.  130. 
Bobeic  acid,  i.  183. 
Bohora,  ii.  5. 
Boi,  ii.  157. 

Bois  de  colopbane,  i.  320. 
,,  couleuvre,  ii.  504. 
,,     ronce,  i.  261. 


Bois  de  sureau,  i.  304. 
Bokenaku,  iii.  57. 
Bokhara  plum,  i.  568. 
Bokhat,  iii.  479. 
Bokhera,  iii.  346. 
Bokom.  i.  500. 
Bol,  i.  304. 
Bola,  i.  304. 
Boletus  orocatus,  629. 

,,     fomentarius,  iii.  630. 
Bolkad,  iii.  444. 
Bolsari,  ii.  362. 
Bombax  de  Malabar,  i.  215. 

,,      malabaricum,  i.  2 15. 
Bombay  mace,  198. 
,,      mastich,  i.  378. 
,,       senna,  i.  526. 

,,      sumbul,  ii.  233. 
Bomma-jemudu,  iii.  254. 
Bonda.  iii.  579. 
Bon-matbi,  i.  206. 
Bon-nil -gachh,  i.  415. 
Bon-patol,  ii.  73. 
Bondagu,  iii.  24. 
Bonduc-nut,  i.  496. 
Bondula,  ii.  561. 
Boneset,  ii.  247. 
Bone-setter's  lep,  i.  479. 
Bonga,  i.  21,  iii.  586. 
Bonta-kalli,  iii.  262. 
Boo — see  Bu. 
Bcrage,  ii.  250. 

,,     country,  iii.  90. 
Boragineee,  ii-.  518. 
Borassus  flabelliformis,  iii.  519. 
Bori-agmud,  ii.  123. 
Bori-lakh,  i.  351. 
Borneene,  ii.  200. 
Borneo  camphor,  i.  197. 
Bomeol,  i.  200. 

,,  artificial,  i.  200. 
Boswellia  Ameero,  i.  298. 

,,       Bhau-Dajiana,  i.  298. 

,,       IPrereana,  i.  29S. 

,,       glabra,  i.  302. 

,,       serrata,  i.  302. 
Bottle  gourd,  ii.  67. 
Botuku,  ii.  518. 
Boucerosia  Aucheriana,  ii.  458. 
Bouillon  blanc,  iii.  1 . 
Bowstring  hemp,  iii.  493. 
Bozidan,  ii.  281. 
Brahmadandi,  ii.  244,  308. 
Brahmamanduki,  ii.  107. 
Uralni.ayashtika,  iii.  68. 
Brahmi,  ii,  107,  iii.  8,  374. 
Bramhadandi-chettu,  i.  110. 
Brarna,  i.  133. 
Brassica  campestris,  i.  122. 
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Brassica  juncea,  i.  123. 

,,      nigra,  i.  122. 
Brazil  cherry,  ii.  562. 

,,    powder,  i.  501. 
Brazilin,  i.  501. 
Brede  puante,  i.  131. 
Bredo  mamma,  i.  131. 
Breynia  rliamnoides.  iii.  271. 
Bridelia  retusa,  iii.  268. 
Bribmi-aak,  hi.  8. 
Brindao,  i.  164. 
Brishta  tandula,  iii.  604 . 
Brooklime,  iii.  14. 
Bromeliacese,  iii.  507. 
Brucia  quassioides,  i.  287. 
Brucine,  ii.  468,  507. 
Bruguiera  caryophylloides,  i.  599. 
Bryonia  epigsea,  ii  90. 

,,       laciniosa,  ii.  92. 
Bryonia,  ii.  ^1,  93. 
Bryophyllum  calycinum,  i.  590. 
Bryoretin,  ii.  91. 
Buohanania  latifolia,  i.  394. 
Buckshoru  plantain,  ii.  134. 
Budbar,  iii.  388. 
Budhidru,  iii.  339. 
Bugbane,  i.  36. 
Bugloss,  ii.  520. 
Ba-i-maderan,  ii.  292. 
Buis  de  Chine,  i.  265. 
Buja-gumbala,  ii.  534. 
Bujr-bunga,  ii.  98. 
Biika-bish-mush,  i.  20. 
Bukchi,  i.  412. 
Bakka,  iii.  417. 
Bukkan,  hi.  57. 
Bukkapa-chekka,  i.  500. 
Buliun,  iii.  125. 
Bully  tree,  ii.  365. 
Bonn,  ii.  215. 
Bur,  iii.  538. 
Buratu,  iii.  538. 
Burbi.  iii.  400. 
Burda -gumudu,  ii.  68. 
Burseraceee,  i.  295. 
Bur-weed,  ii.  262. 
Busir,  iii.  1. 
Bustani,  iii.  489. 
Butale.  i.  237. 
Butea  frondosa,  i.  454. 
,,     minor,  i,  45.3. 
,,     superba,  i.  453. 
Butea  touffu,  i.  454. 
Butm.  i.  378. 
Bu-tora,  i.  523. 
Butshur,  iii.  369. 
Buzanjir,  iii.  302. 
Buzghanj,  i.  330. 
Buzidan,  ii.  137. 


Byakura,  ii.  555 
Byalada,  i.  281. 
Bysabol,  i.  310. 


Cabuli-mastaki,  i.  377. 
Cacalia  Kleinia,  ii.  320. 
Caccinia  Celsh,  ii.  520. 

„       glauca,  ii.  5:^0. 
Cachiman,  i.  44. 
Cactese,  ii.  99. 
Cactus  indicus,  ii.  100. 
Cadaba  f  arinosa,  i.  137.. 
,,     indica,  i.  137. 
,,     trifoliata,  i.  137. 
Cadi-avanacu,  iii.  316. 
Cserulein,  h.  276. 
Cserulic  acid,  ii.  222. 
CEesalpinia  Bonducella,  i.  496. 
,,        digyna,  i.  499. 
,,        pulcherrima,  i.  505. 
, ,        Sappan,  i.  500. 
Cafeier,  ii.  215. 
Cafetier  des  negres,  i.  520. 
Caffeanic  acid,  h.  222. 
CafEeelic  acid,  ii.  222. 
Oaffeic  acid,  ii.  222. 
Caffeine,  ii.  222,  224. 
Caffeol,  ii.  224. 
Caffeotannic  acid,  ii.  222. 
Cajanus  indicus,  i.  4S9. 
Cajenneam,  ii.  266. 
Calabash,  iii.  24. 
Calambac,  iii.  220. 
Calamintha  Clinopodium,  iii.  90. 

,,  vulgaris,  hi.  114. 
Calamus  aromaticus,  iii.  539. 

,,      Draco,  hi.  53-!. 
Calebassier,  i.  218,  hi.  24. 
Calendula  officinalis,  ii.  322. 
Californine,  ii.  375. 
Callicarpa  lanata,  hi.  60. 
Calophylle  faux  Tacamahac,  i.  173. 
CalophyUum  inopbyllum,  i.  173. 

tomentosum,  i.  176,  559. 
Wightianura,  i.  175. 
Calotropis  gigantea,  ii.  428. 

,,       procera,  h.  42S. 
Caltha  palustris,  i.  37. 
Calombo,  i.  47. 
Calumba  root,  i.  47. 

wood,  i.  63. 
Calumbic  acid,  i.  49. 
Calumbin,  i.  49. 
Calycopteris  floribunda.  ii.  15. 
Camellia  theifera,  i.  176. 
Camel  thorn,  i.  417 . 
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Camomille,  li.  274. 
Campanulacete,  ii.  322. 
Camphol,  i.  200. 
Camphor,  iii.  199. 

„       Borneo,  i.  198. 
„       Chiaa,  iii.  200: 
,,       Japan,  iii.  201. 
„       oil,  i.  20'»,  iii.  200. 
Camphoric  acid.  iii.  202. 
Camphre,  iii.  199. 
Campbyl  alcohol,  i  200. 
Canada  fieabane,  ii.  219. 
Canafistola  de  puvgar,  i.  512. 
Canarium  bengalense,  i.  321. 
,,       commune,  i.  320. 
,,       strictum,  i.  319. 
Cancamum,  i.  322. 
Candleberry  tree,  iii.  278. 
Canna  indica,  iii.  449. 
Cannabene,  iii.  331. 
Cannabin,  iii,  326. 
Cannabis  sativa,  iii.  318. 
Cannelle  de  Chine,  iii.  203. 
Canschi,  iii.  295. 
Canscora  deeussata,  ii.  516. 

,,      perfoliata,  ii.  517. 
Cansjan-cora,  ii.  516. 
Canthium  didymum,  ii.  211. 

,,       parviflorum,  ii.  210. 
Cape  gooseberry,  ii.  562. 
Caper,  i.  135. 
Capillaire,  iii.  625. 
Capock  fibre,  i.  216. 
Capparideee,  i.  131. 
Capparis  acuminata,  i.  136. 
,,      aphylla,  i.  135,  136. 
,,      grandiflora,  i.  136. 
,,      horrida,  i.  136. 
,,      sepiaria,  i.  135. 
,,      spinosa,  i.  135. 
,,      zeylanica,  i.  136. 
Capric  acid,  i.  136. 
Caprier,  i.  135. 
Caprifoliacese,  ii.  166. 
Capsaicin,  ii.  564. 
Capsella  Bursa-pastoris,  iii.  490. 
Capsicin,  ii.  565. 
Capsicum  cerasiformis,  ii.  563. 
,,       fmtescens,  ii.  562. 
,,       grossum,  ii.  563. 
,,       minimum,  ii.  562. 
Cara  Caniram,  iii.  47. 
Caragana  crassicaulia,  iii.  400. 
Caralluma  attenuata,  ii.  457. 
,,       edulis,  ii.  457. 
„       fitnbriata,  ii.  457. 
Carambola,  i.  248. 
Carambu,  ii.  49. 
Caramel,  iii.  599. 


Carapa  moluocensis,  i.  313. 
Caraway,  ii.  119. 
Cardamine  pratensis,  i.  130. 
Cardamoms,  iii.  428. 
Cardamomum  majus,  iii.  436. 

,,  siberiense,  i.  39. 

Cardiospormutn  Halicacabum,  i.  366. 
Cardol,  i.  388. 
Carduus  nutans,  ii.  322. 
Careya  arborea,  ii.  19. 
Oarioa-fafc  acid,  ii.  57. 
Cai  ico.  P  ipaya,  ii.  52. 
Caricin,  ii.  57. 
Carissa  Carandas,  ii.  419. 
Carom  pallagum,  iii.  62S. 
Carotiu,  ii.  136. 
Caroxylon,  iii.  141. 
Carpobalsamum,  i.  316. 
Carrageen  moss,  iii.  637. 
Carrot,  ii.  134. 
Carthamin,  ii.  310. 
Carthamus  oxycantha,  ii.  308. 

,,       tinctorius,  ii".  308. 
Carum  Carui,.  ii.  119. 
,,     copticum,  ii  116. 
,,     nigrum,  ii.  120. 
„     Boxburghianum,  ii.  121. 
,,     stictocarpum,  ii.  121. 
Carvene,  ii.  191. 
Carvi,  ii.  119. 
Carvol,  ii.  121. 
Caryophyllese,  i.  155. 
Caryophyllin,  ii.  23. 
Caryophyllus  aromaticua,  ii.  20. 
Casearia  esculenta,  ii.  50. 

,,       tomentosa,  ii.  50. 
Cashew-nut,  i.  385. 
Casse  Caneficier,  i.  611. 

,,    en  batons,  i.  515. 
Cassia,  iii.  203. 

„    Absus,  i.  523. 
,,     alata,  i.  518. 
,,    angustifolia,  i.  526. 
,,    auriculata,  i  518. 
,,    braziliana,  i.  512. 
,,    Fistula,  i.  511. 
„    moschata,  i.  512. 
„    obovata,  i.  530. 
,,    obtusa,  i.  531. 
,,    occidentalis,  i.  520. 
,,    Sophem,  i.  520. 
,,    Tora,  i.  515. 
,,     buds,  iii.  210. 
,,     pods,  i.  515. 
Cassumunar,  iii.  426. 
Cassytha  filiformis,  iii.  216. 
Castanea  rosea  iadica,  i.  170. 
Castine,  iii.  76. 
Castor  oil,  iii.  301. 
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Castor  plant,  iii.  301. 

seeds,  iii.  301. 
Casuarina  equisetifolia,  iii.  357. 
Catappa,  ii  16. 
CatecMn,  i.  558. 
Catechu,  i.  557,  ii.  172. 
Catechu-taimic  acid,  i.  558,  iii.  363. 
Cathartic  acid,  i.  528. 
Cathartin,  i.  528. 
Catharto-marmit,  i.  528. 
Caucalis,  i.  137. 
Cayenne  pepper,  ii.  563. 
Cay-boi-boi,  ii.  525. 
Cay-khue-khac,  iii.  500. 
Caythuong-son,  i.  589. 
Cece,  i.  487.  . 
Cedratier,  i.  268. 
Cedrela  Toona,  i.  339,  547. 
Cedrus  Libani  wr.  Deodara,  iii.  380. 
Celastrineas,,  i.  343. 
Celastrus  paniculata,  i.  343. 
Celeri,  ii.  122. 
Celery,  ii.  122." 
Celery -leaved  Crowfoot,  i.  38. 
Celosia  argentea,  iii.  139. 
Celsia  coromandeliana,  iii.  4. 
Celtis  reticulata,  ii.  6,  iii.  316. 
Centaurea  Behen,  ii.  303. 
Centipeda  orbicularis,  u.  277. 
Cephalandra  indica,  ii.  86. 
Cerbera  Odollam,  ii.  410. 
Cerberin,  ii.  411. 
Cerfeuil,  ii.  132. 
Ceropegia  bulbosa,  n.  456. 

juncea,  ii.  4.56. 
\t       pusilla,  ii.  456. 
);       tuberosa.  ii.  456, 
Ceylon  cinnamon,  iii.  206. 
jasmine,  ii.  413. 
moss,  iii.  638. 
,j       oak,  i.  370. 
Cha,  i.  177. 
Chab,  iii.  176. 
Chadilo,  iii.  627. 
Chaff-flower,  iii-  135. 
Chai,  i.  177,  iii.  176.         ■  ■ 
Chaina  or  Kaunphal  (tyn.  for  D.  sativa 

and  D.  globosa),  m.  551. 
Chakaund,  i.  515. 
Chakideh,  iii.  505. 
Chakota,  i.  370. 
Chakra-bhenda,  l.  20*. 
Chakramarda,  i.  515. 
Chaksu,  i.  523. 
Chakulia,  i.  426. 
Chakut,  i.  523. 
Chalava-minyalu,  iu.  180. 
Chale-michhri.  in.  3b4. 
Ohalmari,  iii.  291. 


Chamoelea,  iii.  224. 
Cham-musli,  i.  365. 
Chambeli,  ii.  378. 
Cham-chau,  i.  589. 
Chamaha,  ii.  211. 
Chamomile,  ii.  274. 
Champa,  i.  42. 
Ghampac,  i.  42. 
Champai,  i.  474. 
Champaka,  i.  42. 
Ghana,  i.  486. 
Chan-amba,  i.  486. 
Chanaka,  i.  487. 
Chanakamla,  i  487. 
Chanang  kai,  iii.  383. 
Chana-no-khato,  i.  486. 
Chanchari-mari,  ii.  266. 
Chanda-kuda,  iii.  348. 
Chandala,  iii.  348. 
Chandan,  iii.  232. 
Chandana,  iii.  232. 
Chandi-bhasma,  iii.  476. 
Chandon,  iii.  232. 
Chandra,  ii.  414 
Chandrahittu,  iii.  296. 
Chandra-mula,  iii.  414. 
Chandrasura,  i.  120. 
Chandrika,  ii.  414. 
Chandwar,  iii.  316. 
Chane-ka-sirka,  i.  4S6. 
Changeri,  i.  246. 

,,        ghiita,  i.  247. 
Chanoti,  i.  430. 
Chansar,  i.  120. 
Chanu-pala-vittulu,  i.  523. 
Chanvre,  iii.  318. 
Chappal-send,  ii.  99. 
Chara,  i.  394. 
Charachi,  i.  237. 
Chara-pappo,  i.  394. 
Charas,  iii.  319,  330,  331. 
Charati,  i.  139. 
Charchah,  iii.  143. 
Charcharela,  iii.  627. 
Chardon  benit,  i.  109. 
Charelah,  iii.  627. 
Charma-kasa,  i.  560. 
Charoti,  i.  394. 
Charrageen,  iii.  637. 
Charu,  iii.  454. 
Chashum,  i.  524. 
Chasmizak,  i.  524. 
Chatra,  iii.  123. 
Chaudhari-kandrel,  i.  362. 
Chaulmugra,  i.  142. 

false,  i.  146. 
Chauri,  i.  345. 
Chavak,  iii.  176. 
Chaval,  iii.  601. 


Chavel,  ii.  5-1 5. 
Chaviool,  iii.  189 . 
Chawul-mungri,  i.  1-42. 
Chaya,  iii.  138. 
Chayntarashiakoo,  ii.  103. 
Chay  xoot,  ii.  199. 
Cheoulic  myrobalans,  ii.  1. 
Chebulinic  acid,  ii.  4. 
Checkonadi,  i.  137. 
Chedu-badam-vittulu,  i.  563. 
Chedu-bira,  ii.  81. 
Chega-gadda,  ii.  211. 
Cheiranthus  Cheiri,  i.  130. 
Cheluppa-maram,  i.  345. 
Chemanti,  ii.  277. 
Chenai-bol,  i.  307. 
Chenna-nayakam,  iii.  467. 
Chenopodiacea?,  iii.  141. 
Cbenopodium  album,  iii.  148. 

,,         ambrosoides,  iii.  148. 
„         Blitum,  iii.  14R. 
Botrys,  iii.  148. 
Chenyel  ( Vern.  for  Dioscorea  tomen- 

tosa),  iii.  551. 
Cherachunta,  ii.  555. 
Cheruku,  iii.  592. 
Chervil,  ii.  132. 
Cheshmak,  i.  524. 
Chetni-maragu,  iii.  101. 
Cheuli,  ii.  355. 
Cheuri,  ii.  355. 
Cheva,  iii.  369. 
Cheve-manu,  i.  336. 
Chevulapilli-tiga,  ii.  536. 
Chhagala,  ii.  537. 
Chhagalanghri,  ii.  537. 
Chhagal-bati,  ii.  442. 
Chagal-khuri,  ii.  536. 
Chhar,  ii.  233. 
Chhatian,  ii.  386. 
Chhatin,  ii.  386. 
Ohhikika,  ii.  277. 
Chhilihinda,  ii.  90. 
Ckhota-chand,  ii.  414. 
Chhota-gokhru,  i.  243. 
Chhota-kirayat,  ii.  515. 
Chhota-kulijan  or  Kulinjan,  iii.  437. 
Chhote-pan-ki-jar  or  Pan-ki-jar,  iiL 

437. 

Cbhoti-arni,  iii.  76. 
Chhoti-dtidhi,  iii.  250. 
Chboti-ilayachi,  iii.  428. 
Chhoti-main,  i.  162. 
Chholonga,  i.  272. 
Chiaka-riuguva,  ii.  207. 
China  turpentine,  i.  377. 
Chiara,  ii.  355. 
Chiche,  i.  486. 
Chichola,  i.  561. 


17 


Chichva,  i.  561. 
Chick,  i.  85. 
Chicoree,  ii.  311. 
Chicory,  ii.  311. 
Chickrassia  tabularis,  i.  339. 
Chikua-mukhi,  iii.  480. 
Chilcana,  i.  206. 
Chikati-manu,  i.  170. 
Chikaya,  i.  560. 
Chikk'ana,  ii.  277. 
Chikni-supari,  iii.  424. 
Chikrassi,  i.  339. 
Chiku,  ii.  365. 
Chil,  iii.  379. 
Chilara,  ii.  50. 
Chilauni,  i.  1 90. 
Chilbij,  ii.  505. 
Chilla,  ii.  50,  iii.  314. 
Chilla-ginjalu,  ii.  505. 
Chilara,  ii.  50. 
Chilghozeh,  iii.  '378. 
Chillies,  ii.  562. 
Chimid  or  Chirm-,  i.  523. 
Chimyaka,  i.  69. 
China  Box,  i.  265. 

,,     braziliensis,  ii.  374. 

,,     calif ornica,  ii.  374. 

,,     cinnamon,  iii.  203. 

,,    ghauza,  iii.  510. 

,,     nova,  ii.  374. 

,,    pagu.  iii.  500. 

,,     paraquatan,  ii.  374. 

,,     pati,  L  273. 

,,     root,  iii.  500. 
Chin-amam-patchai-arissi,  iii.  250. 
Chindar,  iii.  464. 
Chin-heaug,  iii.  221. 
Chinese  myrrh,  i.  307. 

,,     Persimmon,  ii.  369. 
,,      stick-rhubarb,  iii.  156. 
,,     wood,  iii.  501. 
Chini-badam,  i.  494. 
Chini-bol,  i.  307. 
Chini-ghas,  iii.  635,  638. 
Chini-kabab,  iii.  180. 
Chini-katha,  ii.  172. 
Chinnaruha,  i.  55. 
Chinol,  i.  523. 
Chinta-pandu,  i.  523. 
Chintz,  i.  532. 
Chippa,  iii.  564. 
Chipuru-tige,  i.  57. 
Chii-,  iii.  378. 
Clm-ati,  ii.  94. 
Chiratin,  ii.  514. 
Chiiatogenin,  ii.  514. 
Chirauli,  i.  394. 
Chirboti  or  Ohirbutli,  ii.  561. 
Chirchestite,  ii.  585. 
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Chircliira,  iii.  135. 

Ghiroholi,  ii.  211. 

Chiretta,  ii.  611. 

Chirotti,  ii.  611. 

Chiriuiau,  ii.  12. 

Chirougi,  i.  394. 

Chirphal,  i.  256. 

CMrpota,  ii.  94. 

Chiru-palleru,  i.  243. 

Chita,  ii.  329. 

Chitimutti,  i.  206. 

Chitra,  ii.  329. 

Chitrakshupa,  iii.  123. 

Chitra-pattrika,  iii.  123. 

Chitra-tandula,  i.  367,  ii.  349. 

Chitrak,  ii.  329. 

Chitraka,  ii.  329. 

Chitri,  ii.  329. 

Chittagong  wood,  i.  339. 

Chitti-papara,  ii.  69. 

Chittira,  ii.  329. 

Chitu,  iii.  79, 

Chivaka-vera,  ii.  627. 

Chlorogcnic  acid,  ii.  222. 

Chloroxylon  Swietenia,  i.  338,  548. 

Chobchini,  iii.  500. 

Chob-i-kut,  ii.  302. 

Chodhari,  i  362. 

Cbog,  ii.  301. 

Chokha,  iii.  601. 

Choline,  i.  403,  iii.  335. 

Choniara,  iii.  92. 

Chondrus  ciispus,  iii.  G37. 

Choo-ay-oo,  iii.  551. 

Chopra,  i.  347. 

Chota — see  Cbhota. 

Chouk,  iii.  357. 

Choulai,  i.  489. 

Christembine,  ii.  354. 

Chrozophora  plicata,  iii.  316. 

Chrysanthemum  Coronarium,  iL  276. 

Chrysarobin,  i.  504. 

Chrysomela,  i.  579. 

Chrysophanic  acid,  i.  505,  iii.  156. 

Chubchini,  iii.  500. 

Chuch,  ii.  381. 

Chucka,  iii.  287. 

Chugala,  i.  504. 

Chuka,  hi.  157. 

Ch.uka-tripa.ti,  i.  246. 

Chukandar,  iii.  148. 

Cbukka,  iii.  420. 

Chukra,  iii.  157. 

Chukri,  iii.  154. 

Chura,  iii.  509. 

Chura-agar,  iii.  220. 

Olmt  L,  i.  382. 

OliuLlau-killMigu,  ii.  456. 

Ohuvaiialu,  ii.  207. 


ChuTanna-avilpori,  ii.  414. 
Ohyad-potta,  ii.  73. 
Ckynlen,  i.  31. 

Cicendia  hyssopifolia,  ii.  515. 
Cicer  arietiuum,  i.  486. 
Cicboriuui  Infcybus,  ii.  311. 
Cicus,  iii.  302. 
Cique,  ii.  110. 
Cimicaire,  i.  36. 
Cimicifuga  fcetida,  i.  36. 

,,        raceraofca,  i.  36. 
Cinchocerotin,  ii.  189. 
Cinchol,  ii.  189. 
Cinchona  Calisaya,  ii.  )74. 

,,      excelsa,  ii.  193. 

,,       Ledgeriana,  u.  174. 

,,       officinalis,  ii.  174. 

,,       succirubra,  ii.  174. 

,,      alkaloids,  ii.  180,  187. 

,,       cultivation,  ii.  181. 
Cinchonidine,  ii.  180,  187. 
Cinchoninc,  ii.  180,  187. 
Cinchotannic  acid,  ii.  188 
Cineol,  ii.  24. 

Cinnamic  aldehyde,  iii.  207. 
Cinnamomuni  Camphora,  iii.  199. 
,,         Cassia,  iii.  203. 
,,         iners,  iii.  208. 

nitidum,  iii.  208. 
„         Tamala,  iii.  208. 
„        _  Wightu,  i.  44. 
Cinnamon,  iii.  203. 
Cissampeline,  i.  54. 
Cissampelos  Pareira,  i.  53. 
Citric  acid,  i.  273,  2S4. 
Citronella  grass,  iii.  567. 
Citronnier,  i.  268. 
Citrons,  i.  268. 
Citrullus  amams,  ii.  64. 

,,       Colocynthis,  ii.  59. 
,,      vulgaris,  ii.  63. 
Citrus  acida,  i.  269. 
,,     Aurantium,  i.  269. 
,,     Bergamia,  i.  272. 
,,     decumana,  i.  270,  274. 
,,     medica,  i.  269. 
Civappukay-curai,  i.  212. 
Clearing-nut,  ii.  505. 
Cleistanthus  collinus,  iii.  269. 
Clematis  nepalensis,  i.  35. 
„       triloba,  i.  35. 
,,       vitalba,  i.  35. 
Cleome  viscosa,  i.  131. 
Clerodendron  inerme,  iii.  76. 

infortmiatum,  iii.  78. 
,,  neriifolium,  iii.  78. 

,,         Berratum,  iii.  81. 
,,  Siphonanthus,  iii.  81. 

CUtorea  tcmatea,  i.  45S. 
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Clitoria  Jo  Tomato,  i.  458. 
Clove,  ii.  20. 

„    stalks,  ii.  22.  _ 
Cneonun  fcriooooon,  iii.  224. 
Cocci  orientis,  i.  50. 
Coccolle  di  Levante,  i.  50. 
Cocculus  indicus,  i.  50. 

,,       Leasba,  i.  64. 

,,       villosus,  i.  57. 
Cochin  Turmeric,  iii.  39G. 
Cochineal,  ii.  99. 

Coehlospermuin  Gossypium,  i.  151. 
Cochrik,  i.  46. 
Cocoa-nut,  iii.  511. 

,,        oil,  iii.  516. 
Coco  do  mer,  iii.  520. 
Cocos  Maldivicus,  iii.  421. 

,,     nucifera,  iii.  511. 
Codaga-pala,  ii.  393. 
Codamine,  i.  88. 
Codeia,  i.  83,  88. 
Codogam,  ii.  107. 
Coenr  des  Indes,  i.  366. 
Coffea  arabica,  ii.  215. 
Coffee,  ii.  215. 
Coignassier,  i.  579. 
Coix  lacryma,  iii.  573. 
Colchicum  luteum,  iii.  496,  499. 
Coldenia  procumbens,  ii.  527. 
Coletta-veetla,  iii.  44. 
Coleus  aromaticus,  iii.  90. 
Collidine,  ii.  611. 
Colloturine,  ii.  375. 
Colocynth,  ii.  59. 
Colocynthein,  ii.  62. 
Colocynthin,  ii.  62,  67,  85. 
Colocynthitin,  ii.  62,  83. 
Coleqninte,  ii.  59. 
Colt's-foot,  ii.  294. 
Columnea  balsamea,  iii.  7. 
Colutea  nepalensis,  i.  532. 
Combretaeese,  ii.  1. 
Coinmelina  bengalensis,  iii.  509. 

,,         communis,  iii.  510. 
Common  Chickpea,  i.  48G. 

„     Flax,  i.  239. 

„     Mallow,  i.  204. 
Compositse,  ii.  241. 
Concombre  d'  Ane,  ii.  95. 
Conessi  bark,  ii.  391. 
Conessine,  ii.  396. 
Conhydrine,  ii.  113. 
Conifene,  iii.  371, 
Coniine,  ii.  112. 
Conium  maculatum,  ii.  110. 
Conocarpus  latif  olia,  ii.  12. 
Convolvulacese,  ii.  527. 
Convolvulin ,  ii.  533. 
Convolvulus  alatus,  ii.  228. 


Convolvulus  arvensis,  542. 

,,         Turpethum,  ii.  528. 
Coorie  seeds,  i.  498. 
Coorundootie-vayr,  iii.  313. 
Copal  gum,  i.  510. 
Cotine,  i.  33. 

Coptis  anemonnefolia,  i.  33. 

,,    Tecta,  i.  31. 

,,    trifoliata,  i.  33. 
Coque  de  Levante,  ii.  50. 
Coquelicot,  i.  108. 
Coqueret  or  Coqerelle,  ii.  560. 
Coquinha,  iii.  556. 
Coral-tree,  i.  451,  iii.  277. 
Corallocarpus  epigtea,  ii.  90. 
Corchorus  Antichorus,  i.  237. 
,,       fascicularis,  i.  237. 
,,       olitorius,  i.  236. 
,,       triloeularis,  i.  236. 
Cordia  Myxa,  ii.  51S. 

,,     obliqua,  ii.  518. 
Corete  triloculaire,  i.  236. 
Coriander,  ii.  129. 
Coriandre,  ii.  129. 
Coriandrum  sativum,  ii.  129. 
Corn  Poppy,  i.  108. 

,,   silk,  iii.  580. 
Comaceae,  ii.  164. 
Comoa  das  Diabos,  iii.  24. 
Cornutia  corymbosa,  iii.  67. 
Co-roi-ngua,  iii.  60. 
Corrossol,  i.  45. 
Corte  de  Pala,  ii.  393. 
Corydalis  Govaniana,  i.  117. 
Coscinium  fenestratum,  i.  63. 
Cosmostigma  racemosum,  ii.  449. 
Costus,  ii.  296. 

,,    speciosus,  iii.  427. 
Cotoneaster  nummularia,  i.  583. 
Cotton,  i.  224. 
Cottonnier,  i.  22.4. 
Coumaric  acid,  i.  406. 
Coumaiin,  i.  406,  ii.  424,  44S. 
Country  Ipecacuanha,  i.  333. 

,,  ■  '  Mallow,  i.  207. 
Covannamilpori,  ii.  414. 
Oowliage,  i.  447. 
Cow's  Lungwort,  iii.  2. 
Cow-tree,  ii.  413. 
Cradina,  iii.  345. 
Cra-isulaceae,  i.  590. 
Cratteva  religiosa,  i.  133. 
Cresoentia  Cujete,  iii.  24. 
Crescendo  acid,  iii.  25. 
Cress,  i.  120. 
Cressa  erotica,  ii.  545. 
Crosson,  i.  120. 

,,      do  Para,  ii.  283. 

,,      de  Savant;,  i  119. 
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Cressonee,  iii.  14. 
Crinura  asiaticum,  iii.  464. 

„     zeylanicum,  iii.  466. 
Crocetin,  iii.  460. 
Crocin,  iii.  458. 
Crocus  sativus,  iii.  453. 
Crossandra  undulrefolia,  iii.  45. 
Crotalaria  Burkia,  i.  401. 
,,       juncea,  i.  400. 

medicaginea,  i.  401. 
retusa,  i.  401. 
,,       sericea,  i.  401. 
,,       verrucosa,  i.  400. 
Croton  eathartique,  iii.  281.. 

oblongifoHus,  iii.  286. 
oil,  iii.  283. 
,,     Tigliuni,  iii  281. 
Crotonic  acid,  iii.  284. 
Crotonol,  iii.  284. 
Crotonoleic  acid,  iii.  284. 
Crucifera?,  i.' 117. 

Cryptocoryne  spiralis,  i.  18,  iii.  548. 
Cryptopine,  i.  88. 
Cryptostegia  grandiflora,  ii.  425. 
Cubeb-campkor,  ii.  1 82. 
Cubebes,  iii.  180. 
Cubebic  acid,  iii.  183. 
Cubebin,  iii.  182. 
Cubebs,  iii.  180. 
Cuckoo-flower,  i.  130. 
Cucumis  trigonus,  ii.  65. 
Cucurbitaceee,  ii.  59. 
Cumin,  ii.  113. 
,,     black,  i.  28. 
,,     coniu,  i.  177. 
,,     horned,  i.  117. 
Cuminol,  ii.  1 15. 
Cuminum  Cyminum,  ii.  113. 
Cundunghatrie-vayr,  ii.  558. 
Cupameni,  iii.  291. 
Cupreol,  ii.  189.  • 
Cupuliferse,  iii.  359. 
Curculigo  orchioides,  iii.  462. 
Curcuma  Amada,  iii.  405. 

„       angustifolia,  iii.  405. 
„       aromatica,  iii.  396,  406. 
„       eeesia,  iii.  403. 

domestica  miuor,  iii.  403. 
,,       leucorhiza,  iii.  406. 

longa,  iii.  406,  407. 
,,       montana,  iii.  406. 
,,       Zedoaria,  iii.  399. 
Cuicumin,  iii.  412. 
Curry -leaf  tree,  i.  262. 
Cusconine,  ii.  188. 
Cuscuh,  iii.  571. 
Cuscuta  cliinensis,  ii.  548. 
t,      Epithymon,  ii.  547. 
'       Europtea,  ii.  547. 


Cuscuta  hyalina,  ii.  548. 

,,       planiflora,  ii.  548. 

,,       reflexa,  ii.  548. 
Cuscutine,  ii.  547. 
Custard  apple,  i.  44. 
Cutch,  i.  557- 
Cycas  circinalis,  iii.  383. 
Cyclamen  persicum,  ii.  347. 
Cyclamin,  ii.  349. 
Cylista  scariosa,  i.  450. 
Cymbidium  aloifolium,  iii.  396. 
„        ovatum,  iii.  396. 
,, '       tenuifolum,  iii.  396. 
Cymene  or  Cymol,  ii.  115,  iii.  566. 
Cynauchum  extensum,  ii.  443. 
Cynanthus  lobatus,  iii.  400. 
Cynene  or  Cinene,  ii.  290. 
Cyneol,  ii.  291. 
Cynodon  dactylon,  iii.  577. 
Cynometra  ramiflora,  i.  531. 
Cyperacese,  iii.  552. 
Cyperus  bulbosus,  iii.  555. 
,,      scariosus,  iii.  554. 
„      rotundus,  iii.  552. 


Dabali,  i.  207. 
Dabi-duba,  iii.  510. 
Dabra,  i.  427. 

Dabria  (Bombay  Tern,  for  Anogeissus 

latifolia),  ii.  12. 
Dabur,  ii.  410. 

Dad,  Dasth,  or  Kash  {Vern.  for 
Eragrostis  cynosuroides),  iii.  675. 

Dadam,  ii.  44. 

Dadaro,  iii.  291. 

Dadbiphala,  i.  282. 

Dadi,  i.  162. 

Dadmardan,  i.  518. 

Dadmari,  ii.  37,  iii.  510. 

Dadrughna,  i.  518. 

Dsedalacanthus  roseus,  iii.  45- 

Dsemia  extensa,  ii.  442. 

Dsemine,  ii.  444. 

Dagada-pbul,  iii.  627. 

Dagadi,  i.  57. 

Dagra,  i.  10. 

Dahan,  i.  260. 

Dabar-karanja,  i.  468. 

Dahu(  Fern,  f or  Artocarpus  Lakoocha), 
iii.  355. 

Dai-pbong-tu,  i.  147. 

Dajjaj,  i.  315. 

Dakachru,  i.  585. 

Dakb,  i.  357. 

Dakb-nirbishi,  i.  53. 

Dakti-dudbi,  iii.  250. 

Dalbergia  sympnthetica,  i.  461- 
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Dalbergia  volubilis,  i.  461. 
Dalchini,  iii.  203. 
Dalik,  i.  674. 
Dalika,  ii.  81. 
Dahm,  ii.  44. 
Dalimba,  ii.  44. 
Dalinibe,  ii.  44. 
Daman-papara,  ii.  197. 
Damask  rose,  i.  574. 
Dam-el-akhwain,  iii.  504. 
Dam-el-thuaban,  iii.  505. 
Dam-el-tinnin,  iii.  505. 
Dam-khoheil,  iii.  504. 
Dam-kuhl,  iii.  505. 
Dammar,  i.  195. 
Damu  Ayub,  iii.  574. 
Damu  Daud,  iii.  574. 
Danakuni,  ii.  516. 
Dand,  iii.  282,  312. 
Dand-el-sini,  ii.  503,  iii.  282. 
Dandelion,  ii.  315. 
Dandotpala,  ii.  516. 
Danimma,  ii.  44. 
Danipola,  ii.  516. 
Dankuni,  ii.  516. 
Dansha-mula,  i.  396. 
Danti,  iii.  311. 
Danti-haritalri,  iii.  311. 
Danti-mul,  iii.  312. 
Danti-mulaka,  iii.  311. 
Danti-vija,  ii.  504,  iii.  311. 
Dantira,  iii.  347. 
Daphne  oleoides,  iii.  226. 
Darakht-i-gul-ckakan,  ii.  356. 
Darakht-i-miswak,  ii.  381. 
Darakht-i-pistah,  i.  380. 
Darakht-i-zahrnak,  ii.  431. 
Darakht-i-zakariya,  i.  562. 
Darbba,  iii.  575. 
Darchini,  iii.  203. 
Darfilfil,  iii.  177. 
Darbalad,  i.  65. 
Dari,  i.  424. 
Darim,  ii.  44. 
Darina,  i.  119. 
Darmanah,  ii.  288. 
Darmar,  i.  256. 
Darnel  grass,  iii.  582. 
Darshana,  i.  561. 
Dar-shiBhaan,  iii.  356. 
Dar-sini,  iii.  204. 
Dam  or  Darv,  i.  595. 
Darukaridra,  i.  65. 
Darunaj-i-akrabi,  ii.  292. 
Daruri,  i.  110. 
Darutyne,  ii.  2G4. 
Daryai-narjil,  iii.  520. 
Daryaka-naryal,  iii.  520. 
Dasamula-kvatha,  i.  243. 


Dasamuli,  iii.  45. 

Dastambuych,  ii.  583. 

Datir  ( Vem.  lor  Ficus  gibbosa),  iii.  347 

Datisca  cannabina,  ii.  98. 

DatisceaB,  ii.  98. 

Datiscin,  ii.  98. 

Datturi,  i.  110. 

Datura  fastuosa,  ii.  585. 
,,     Metel,  ii.  585.  _ 
,,     Stramonium,  ii.  584. 

Daturic  acid,  ii.  588. 

Datwan,  iii.  264. 

Datyuni,  ii.  386. 

Dauous  Carota,  ii.  134. 

Dau-hoi,  i.  40. 

Davala,  i.  426. 

Davda,  ii.  12. 

Davi,  ii.  40. 

Daye,  i.  428. 

Deadly  nigb.tsb.ade,  ii.  572. 

Debrelara,  i.  424. 

Deek,  i.  386. 

Deisbar,  i.  208. 

Delpbinine,  i.  39. 

Delphinium  altissimum,  i.  24. 

,,         Brunonianum,  i.  37- 
,,         casruleum,  i.  37. 
,,         denudatum,  i.  37,  iii.  400 
,,         Zalil,  i.  23,  iii.  455. 

Dendrobium  macraei,  iii.  389. 

Deodali,  ii.  81. 

Deodangri,  ii.  SI. 

Deodar,  iii.  380. 

Desdar-ki-lakri,  iii.  380. 

Deokapas,  i.  225. 

DeokeK,  iii.  449. 

Deonal  or  Dahavala,  ii.  322. 

Deotadi,  ii.  81. 

Derris  uliginosa,  i.  470. 

Desert  date,  i.  285. 

Desmodium  gangeticum,  i.  428. 

triflorum,  i.  430. 

Deva-kadu,  ii.  502. 

Deva-dali,    ii.  82. 

Deva-daru,  i.  242,  iii.  380. 

Deva-tadi,  ii.  82. 

Devi,  iii.  493. 

Devil's  cotton,  i.  233. 

Devti,  ii.  40. 

Dhai,  ii.  40. 

Dhaiphul,  ii.  40. 

Dhaiti,  ii.  40. 

Dhak,  i.  454. 

Dhakti-dudhi,  iii.  250. 

Dhakur,  ii.  410. 

Dhalakura,  ii.  164. 

Dhaman,  i.  237. 

Dhamani,  i.  232,  237. 

Dhamasa,  i.  245. 
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Dhan,  iii.  601. 
Dhana,  ii.  129. 
Dhanvaiitari-grasta,  iii.  10. 
Dhanya,  ii.  129. 
Dhanyalu,  ii.  129. 
Dliaoshi,  ii.  40. 
Dhaoya,  ii.  12. 
Dhara-kadamba,  ii.  171. 
Dhar-karela ,  ii.  75. 
Dharmana,  i.  238. 
Dharmara,  iii.  22. 
Dharu,  iii.  93. 
Dhatri,  iii.  262. 
Dbatrilauha,  iii.  262. 
Dbatriphala,  ii.  17,  iii.  262. 
Dhataki,  ii.  40. 
Dliatura,  ii.  585. 
Dhaturo,  ii.  585. 
Dhaura,  ii.  12. 
Dhava,  ii.  12. 
Dkavanij  i.  460. 
Dhavala,  ii.  12,  322. 
Dhed-umbar,  iii.  346. 
Dhera,  ii.  164. 
Dheras,  i.  210. 
Dhoi,  i.  79. 
Dhol,  iii.  7. 

Dholaaa-mudrika,  i.  364. 
Dholi-musali,  iii.  485. 
Dholsa-mudra,  i.  364. 
Dhop-cbamni,  iii.  8. 
Dhop-goachbi-pkal,  ii.  30. 
Dhotara,  ii.  585. 
.Dhoti,  ii.  230. 
Dhuli-puskpika,  iii.  535. 
Dhumra-pattra,  iii.  163. 
Dhumra-pattramu,  ii.  632. 
Dhumrahva,  iii.  163. 
Dhtma,  i.  195. 
Dhup,  i.  296. 
Dhustura,  ii.  585. 
Dhutura,  ii.  585. 
Dhvanksba-machi,  ii.  549. 
Dianthus  anatolicus,  i.  157. 
Diasmouk,  iii.  324. 
Diatoms,  iii.  641. 
Dibk,  ii.  519,  iii.  228. 
Dichroa  febrifuga,  i.  588. 
Dicbroin,  i.  589. 
Dicoma  tomentosa,  ii.  320. 
Difli,  ii.  399. 
Diban,  iii.  252. 
Dijaj,  i.  315. 
Dijj,  i.  314. 
Dikaniali,  ii.  207. 
Dikemali,  ii.  207. 
Dill,  ii.  128. 
Dilpasand,  ii.  64. 
Dinda,  i.  364. 


Dinduga,  ii.  12. 

Dingala,  i.  400. 

Diiio,  i.  364. 

Dintaun,  i.  459. 

Dinkarliiig,  i.  332. 

Dionysia  diapcnKiajfolia,  ii.  340. 

Dioscorea  aculeata,  iii.  551. 

,,       alata,  iii.  552. 

bulbifera,  iii.  551. 

,,       edulis,  iii.  552. 

,,       globosa,  iii.  551 . 

,,       purpurea,  iii.  551. 

,,       triphyUa,  iii.  551. 
Diosoorineoe,  iii.  50  I . 
Diospyros  Ebenum,  ii.  368. 

,,       Embryopteris,  ii.  366. 

,,        Kaki,  ii.  369. 

,,        montana,  ii.  368. 

,,        Tupru,  ii.  368. 
Dipapusbpa,  i.  42. 
Diplospora  spbterocarpa,  ii.  225. 
Dipmal,  iii.  125. 
Dipterocarpese,  i.  191. 
Dipterocarpua  alatus,  i.  191 . 
,,  incanus,  i.  191. 

,,  turbmatus,  i.  191. 

Diraksha-pazham,  i.  357. 
Dirgha-inulaka,  iii.  562. 
Dirgba-pattra,  ii.  95,  iii.  575. 
Dirgba-pattrika,  iii.  468. 
Dita,  ii.  3S7. 
Ditain,  ii.  3S7. 
Ditamine,  ii.  389. 
Divari-muli,  ii.  255. 
Divi-divi,  iii.  263. 
Div-masbang,  iii.  60. 
Dodda-bal-mekki,  ii.  59. 
Dodda-hipalli,  iii,  543. 
Dodda-mara-darasma,  i.  63. 
Dodda-mari,  i.  291. 
Dodda-nimbe,  i.  269. 
Dodda-patri,  iii.  92. 
Dodda-tagase,  i.  520. 
Dodbak,  iii.  250. 
Dodonasa  Tbunbergiana,  i.  371. 

,,       viscosa,  i.  371. 
Doduchallu,  ii.  518. 
Dogbite  sbrub,  i.  408. 
Dolicbaadrone  falcata,  iii.  24. 

Ebcedii,  iii.  24. 
Dolicbos  biflorus,  i.  489. 

Lablab,  i.  489. 
Dolo-cbampa,  ii.  421. 
Dolo-sbemalo,  i.  216. 
Domba  oil,  i.  175. 
Doo — see  Du. 
Dopabariya,  i.  236. 
Dopati-lata,  ii.  536. 
Dorema  Ammoniacum,  ii.  156. 
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Dorema  aureum,  ii.  160. 

,,       glabrum,  ii.  156. 
Dorgunj,  ii.  566. 
Dorli,  ii.  565. 
Doronic,  ii.  292. 

Doronioum  pardaliancb.es,  ii.  292. 
Douce  amere,  ii.  54-9. 
Doula-kuda,  ii.  391. 
Dowalab,  iii.  028. 
Downy  Grislea,  ii.  40. 
Dracaena  Ciunabari,  iii.  504. 

Scbizantba,  iii.  506. 
Dragon's  blood,  iii.  504,  532. 

,,  ,,     Zanzibar,  iii.  506. 

Drakb,  i.  357. 
Drakbya,  i.  357. 
Drakbsba,  i.  357. 

,,      arisbta,  i.  357. 
,,       pandu,  i.  357. 
Draksbi-banmi,  i.  357. 
Dramabui,  i.  245. 
Dravidi,  iii.  428. 
Dregea  volubilis,  ii.  444. 
Dregein,  ii.  446. 
Drek,  i.  330. 
Dridba-pbala,  iii.  514. 
Droga  ainara,  iii.  47. 
Drona-pusbpi,  iii.  123. 
Drosera  peltata,  i.  591. 
Droseracese,  i.  591. 
Dryobalanops  aromatica,  i.  197. 
Dub,  iii.  577. 
Dudagu,  ii.  171. 
Dudaim,  ii.  583. 
Dtidba-sab,  ii.  446. 
Dudba-vali,  ii.  447. 
Dudhal,  ii.  315. 
Dudbeli,  iii.  247. 
Dudbi,  iii.  247. 
Dudbi-maddi,  iii.  268. 
Dudbi-pala,  ii.  444. 
Dudbi- wood,  ii.  398. 
Dudbiya,  iii.  250. 
Duclippi,  ii.  19. 
Dudurli  or  Dugaba,  ii.  457. 
Dugdba,  ii.  457. 
Dugdba-pasbana,  ii.  457. 
Dugsbika,  ii.  457. 
Dubn-el-faghiya,  ii.  42. 
Dubn-el-garjan,  i.  191. 
Dubn-el-bal,  iii.  28. 
Duhn-el-kandul,  iii.  356. 
Duhn-i-ward-i-kbam,  i.  575. 
Dubn-i-ward-rnatbukh,  i.  575. 
Dukak-kundur,  i.  296. 
Dukar-kand,  iii.  549. 
Dukh,  i.  314. 
Dukbani  bemp,  i.  213. 
Duku,  ii.  126. 


Dulaghondi,  iii.  313. 
Dulagondi,  i.  447. 
Dulcamaretin,  ii.  554. 
Dulcaniarin,  ii.  554. 
Dtdcamarine,  ii.  554. 
Dulingi,  iii,  400. 
Dummaala,  ii.  73. 
Dupada,  i.  196. 
Durab-i-kizan,  iii.  580. 
Dui-ab-i-Makka,  iii.  580. 
Durab-i-sbarni,  iii.  580. 
Dur-alabba,  i.  418. 
Duraroba,  iii.  514. 
Duras-i-Tafti,  ii.  111. 
Durba,  iii.  577. 
Durbala,  ii.  523. 
Dur-i-baskhak,  ii.  370. 
Dur-mara,  iii.  577.  . 
Dusparsba,  i.  246. 
Dusb-pradarshani,  ii.  557. 
Dusbta-pucbattu,  i.  374. 
Dusbtupu-cbettu,  ii.  442. 
Dviparni,  i.  351. 
Dwale,  ii.  .572. 


East  Indian  Elemi,  i.  321. 

,,       ,,      Screw-tree,  i.  231. 
Eau  d'ange,  ii.  34. 
Eau  sucree,  iii.  595. 
Ebenaceae,  ii.  366. 
Ebony,  ii.  368. 
Ecballium  Elaterium,  ii.  95. 
Ecbolium  Linneanum,  iii.  49. 
Ecbites  scbolaris,  ii.  387. 
Ecbicaoutchin,  ii.  389. 
Ecbicerin,  ii.  389. 
Ecbinops  ecbinatus,  ii.  320. 
Echiretin,  ii.  389. 
Echitamine,  ii.  390. 
Echitein,  ii.  389. 
Ecbitenine,  ii.  390. 
Echitin,  ii.  389. 
Eclipta  alba,  ii.  266. 
Ecliptine,  ii.  268. 
Ecorce  cle  codagapala,  ii.  391. 

,,      „  lantour,  ii.  374. 
Eda,  iii.  505. 
Edab,  iii.  506. 
Edakula-pala,  ii.  386., 
Eejin  orEeyin,  iii.  574. 
Eenthakai,  iii.  383. 
Eglo  Marmelos,  i.  277. 
Egyptian  Lotus,  i.  70. 

myrobslans,  i.  284. 
Ebretia  buxifolia,  ii.  527. 

,,       obtusifolia,  ii.  527. 
Eibukan,  i.  130. 
Eilya,  iii.  469.  . 
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Ekharo,  iii.  36. 
Ek-kanda-lasun,  iii.  492. 
Ekke-gida,  ii.  428. 
Ekha-kali-lasan,  iii.  492. 
El-hagu,  i.  41.8. 
El-heglyg,  i.  285. 
Elio,  iii.  4G7. 

El-katir-el-maklri,  iii.  505. 
El-kongles,  i.  218. 
El-omarah,  i.  218. 
Ela,  iii.  428. 
Elseis  giiineensis,  ii.  6. 
Elseodendron  glaucuin,  i.  345. 
Elaich,  iii.  428. 
Elaka — see  Elaich. 
Elakaya,  iii.  428. 
Ela-kalli,  iii.  253. 
Elandam,  iii.  505. 
Elaterin,  ii.  96. 
Elaterium,  ii.  96. 
Elavaluka,  i}.  105. 
Elchi,  iii.  428. 
Elecampane,  ii.  259. 
Elemi  (East  Indian),  i.  321. 
Elephant  apple,  i.  282. 

,,       creeper,  ii.  541. 
Elephantopus  scaber,  ii.  243. 
Elettaria  Cardamomum,  iii.  42S. 
Eliya,  iii.  467. 
Ellago-tannic  acid,  iii.  263. 
Ellu,  iii.  26. 

Elm-leaved  Sumach,  i.  372. 
Elumich-cham-pazham,  i.  268. 
Elumich-cham-tolashi,  iii.  85. 
Elwa,  iii.  467. 
Embelia  Ribes,  ii.  349. 

,,      robusta,  ii.  350. 
Embelic  acid,  ii.  351. 
Emblic  myrobalan,  iii.  261. 

officinal,  iii.  261. 
Emerus,  i.  474. 
Emilia  sonchifolia,  ii.  319. 
Emodin,  i.  517,  iii.  156. 
Endive,  ii.  311. 
Endrani,  iii.  148,  158. 
English  rhubarb,  iii.  157. 
Enhydra  fhictans,  ii.  266. 
Enicostema  littorale,  ii.  515. 
Ensal,  iii.  429. 
Entada  pursoetha,  i.  539. 

,,       scandens,  i.  539. 
Entershah,  iii.  560. 
Enuga  pippalu,  iii.  534. 
Ephedra  pachyclada,  iii.  389. 

,,      vulgaris,  iii.  369. 
Ephedrine,  iii.  370. 
Epinard,  iii.  146. 
Epthymon,  ii.  547. 
Eragrostis  cynosuroides,  iii.  575. 


Eraka,  iii.  538. 

Eranda,  iii.  301. 

Erandi,  iii.  301. 

Erando,  iii.  301. 

Eremostachys  labiosa,  iii.  404. 

Ericaceas,  ii.  325. 

Ericu,  ii.  432. 

Erigeron  asteroides,  ii.  251. 

,,      canadensis,  ii.  249. 
Erima-pavel,  ii.  75. 
Eriodendron  anfractuosum,  i.  216. 
Erra-gandhapu  chekka,  i.  462. 
Erra-jam-pandu,  ii.  30. 
Eruca  sativa,  i.  130. 
Erukkam,  ii.  438. 
Erukku,  ii.  428. 
Erva  de  figado,  ii.  319. 
Ervados,  ii.  131. 
Ervum  Lens,  i.  489. 
Erytherine,  i.  454. 
Erythrsea  Roxburghii,  ii.  517. 
Erythrina  indica,  i.  451. 
Erythroxylon  monogymvm,  i.  242. 
Esabgol,  iii.  126. 
Esculent  Okro,  i.  210. 
Esesh,  i.  295. 
Eshopghol,  iii.  126. 
Esopgol,  iii.  126. 
Espinho  do  ladrao,  i.  260. 
Esprit  d'lva,  ii.  272. 
Eti-puchcha,  ii.  59. 
Eucumis  Dudaim,  ii.  583. 
Eugenia  Jambolana,  ii.  25. 
Eugenol,  ii.  22,  iii.  190. 
Eulophia  campestris,  iii.  385,  388. 
,,      nuda,  iii.  388. 
,,      virens,  iii.  389. 
Euonymin,  i.  347. 
Euonymus  crenulatus,  i.  347. 

pendulus,  i.  347. 
,,        tingens,  i.  347. 
Eupatorium  Ayapana,  ii.  245. 

cannabinum,  ii.  247. 
,,        perfoliatum,  ii.  245,  247. 
Euphorbe  antivenerien,  iii.  252.  • 
Euphorbia  acaulis,  iii.  261. 

antiquorum,  iii.  253,  261. 
,,        clarkeana,  iii.  250. 
granulata,  iii.  250. 
helioscopia,  iii.  261. 
hypericifolia,  iii.  261 . 
microphylla,  iii.  250. 
j,        neriifoha,  iii.  253,  261. 

Nivulia,  iii.  256. 
„        pilulifera,  iii.  247,  261. 
,,        resinifera,  iii.  257. 
,,        Royleana,  iii.  261. 
„        thymifolia,  iii.  249. 
„        Tirucalli,  iii.  252. 
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Euphorbia  trigona,  iii.  256. 
Euphorbiaoeee,  iii.  247- 
Euphorbio  acid,  iii.  269. 
Euphorbium,  iii.  257. 
Euphorbon,  iii.  259. 
Euryale  ferox,  i.  72. 
Evodia  fraxinifolia,  i.  259. 
Evolvulus  alsinoides,  ii.  543. 
Exacum  bicolor,  ii.  517. 

,,       tetragonum,  ii.  517. 
Excrecaria  Agallocba,  iii.  314. 

„       cochin-chinensis,  iii.  314. 
Exile  Oleander,  ii.  406. 
Extractum  pampinoram  vitis,  i.  358. 
Ezbilaip-palai,  ii.  386. 


Eaba  marina,  i.  540. 
Fsex  vini,  i.  358. 
Faghureh,  i.  256. 
Eagonia  arabica,  i.  245. 

,,     Bruguieri,  i.  246. 
Eakd,  i.  475. 
Fakuiiyun,  ii.  42. 
Ealae  Angostura  bark,  ii,  458. 

,,    Calumba,  i.  63. 
Fanjiun,  ii.  294. 
Farakiyun,  i.  418. 
Earanjmisbk,  iii.  90. 
Farasiyun,  iii.  117. 
Farasiyun-i-piyazi,  iii.  118. 
Farbiyun,  iii.  257. 
Farfi,  i.  21. 
Fai-fiyun,  iii.  257. 
Farid-buti,  i.  57,  iii.  34. 
Farisfcariun,  iii.  58. 
Farsetia,  i.  130. 
Faskera,  ii.  341. 
Fasbashish,  ii.  370. 
Fatarfoda — see  Phatarpboda. 
Fausse  rbubarbe,  i.  34. 
Favas  de  cobra,  iii.  22. 
Fawania,  i.  30. 
Fazukus,  i.  595. 
Febrifuge  (Cinchona),  ii.  192. 
Female  Peony,  i.  30. 
Fennel,  ii.  124. 

,,     flower,  i.  28. 

,,     root,  ii.  124. 
Fenouil,  ii.  124. 

,,     puante,  ii.  128. 
Fenugrec,  i.  401. 
Fenugreek,  i.  401. 
Feronia  elephantum,  i.  281. 

,,     gum,  i.  283,  547. 
Ferula  alliacea,  ii.  141. 

,,     fcetida,  ii.  147. 

,,     galbaniflua,  ii.  152. 

,,     Narthex,  ii.  148. 


Ferula  ovina,  ii.  139. 

,,     rubricaulis,  ii.  152. 
,,    Szovitsiana,  ii.  160. 
,,     Tingitana,  ii.  156. 
Fevo  dos  champs,  i.  485. 
leves  de  Malac,  i.  389. 

de  St.  Ignace,  ii.  500. 
Fieoidete,  ii.  102. 
Ficus  asperrima,  iii.  346. 
,,    bengalensis,  iii.  338. 
,,    Oarica,  iii.  342. 

chemonum,  iii.  346. 
,,    gibbosa,  iii.  347. 
,,    glomerata,  iii.  338. 
,,    heterophylla,  i.  24. 
,,    hispida,  iii.  346. 
,,    religiosa,  iii.  337. 
,,    retusa,  iii.  346. 
,,    Roxburghii,  iii.  343. 
,,    ruminalis,  iii.  342. 
,,    Rumphii,  iii.  345. 

Sycomorus,  iii.  340. 
,,    Tjakela,  iii.  338. 
Figs,  iii.  342. 
Fil  or  Fill,  iii.  282. 
Filfil,  iii.  168. 
Filfil-ahmar,  ii.  563. 
Filnl-muiyeh,  iii.  177. 
Filfil-i-surkh,  ii.  563. 
Filfilmun,  iii.  104. 
Filices,  iii.  621. 
Finduk-i-Hindi,  i.  368. 
Fiturasaliyun,  ii.  122,  138. 
Flacourtia  cataphracta,  i.  152. 
,,        Ramontchi,  i.  152. 
,,        sepiaria,  i.  152. 
Flemingia  Grahamiana,  i.  420,  iii.  297. 
,,        rhodocarpa,  i.  421. 
,,        tuberosa,  i.  423. 
Fleshy  wild  Vine,  i.  365. 
Fleur  do  paon,  i.  505. 
Flos  cterulens,  i.  459. 

,,    convolutus,  ii.  421. 
Flueggia  Leucopyrus,  iii.  270. 

,,       microcarpa,  iii.  271, 
Fceniculum  vodgare,  ii.  124. 
Foenuni  camelorum,  iii.  564. 
Folhas  da  raspa  Macho,  iii.  60,  346. 
■  ,,      ,,  Trinidade,  i.  452. 
Folium  acidum  majus,  i.  164. 

,,     hirci,  iii.  67. 
Foul  sapattes,  i.  204. 
Frangipanier,  ii.  421. 
Frankincense,  i.  295. 
Fructus  carpesioram,  iii.  180. 
Fruita  bandoliora,  ii.  95. 

,,     d'Entrude,  ii.  519. 
Frntox  globuloruin,  i.  497. 
Fudanaj,  iii.  103. 
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Fdanaj-ol-tays,  iii.  104. 
Fufal,  iii.  424. 
Fuga  dremonuni,  i.  162. 
Fuji,  i.  129. 

Fukkah-el-idkhir,  iii.  563. 
Fula  de  St.  Antonio,  ii.  413. 
quadrohoras,  iii.  132. 
,,    pipa,  iii.  493. 
Fuliyun,  iii.  94. 
Fulla  pipa,  iii.  493. 
Fumaria  officinalis,  i.  114. 

,,       parviflora,  i.  115. 
Fumariacete,  i.  114. 
Fumaric  acid,  i.  116. 
Fiunarine, !.  116. 
Fumeterre  officinale,  i.  114. 
Fumitory,  i.  114. 
.  Fumus  terrffi,  i.  115. 
Fungi,  iii.  628. 
Furfur,  i.  155. 
Fustuk,  i.  3,80- 
Fuzukas,  ii.  370. 


Gaan-feen,  i.  72. 
Gab,  ii.  366. 
Gabina,  i.  479. 
Gach-chakaya,  i.  496. 
Gacb-karan,  iii.  55. 
Gach-mirch,  ii.  563. 
Gada-dhara,  ii.  288. 
Gadagvel,  iii.  14. 
Gadambi-kanda,  iii.  466. 
Gadide-gada-para-aku,  iii.  163. 
aado,  i.  54. 

Gaer-honar-pata    (Vem.  for  Crinum 

asiaticum),  iii.  464. 
Gafiz,  i.  23. 
Gahula,  i.  567. 
Gahun,  iii.  607. 
Gai-asvat,  iii.  345. 
Gajaga-kayi,  i.  497. 
Gajapipal,  iii.  543. 
Gajar,  ii.  134. 
Gajar-ghota,  i.  497. 
Gajar-sag,  i.  520. 
Gajga,  i.  497. 
Gajjara-gadda,  ii.  134. 
Gajjara-kelangu,  ii.  134. 
Gajkami,  iii.  55. 
Gajpippal,  iii.  543. 
Gajri,  i.  497. 
Galaetaue,  i.  484. 
Galactine,  i.  484. 
Gala-gara-chettu,  ii.  266. 
Galamark,  iii.  274. 
Galangal,  iii.  137. 

,,       groat,  iii.  440. 
Galangin,  iii.  439. 


Galangol,  iii.  440. 
Galbanum,  ii.  154. 
Galega  purpurea,  i.  415. 
Galhar-ka-patta,  iii.  641. 
Gali,  i.  40G. 
Gallic  acid,  iii.  361. 
Gallinaria,  i.  616. 
Galot,  ii.  456. 
Galls,  iii.  360. 
Gam,  iii.  604. 
Gamari,  iii.  70. 
Gambhari,  iii.  70. 
Gambier,  ii.  172. 
Gambir  cubique,  ii.  172. 
Gambir-laut,  iii.  77. 
Gamboge,  i.  168. 

,,       thistle,  i.  109. 
Ganajali,  iii.  130. 
Ganajali-kullu,  iii.  163. 
Ganasura,  iii.  287. 
Gauda-nimb,  i.  262. 
Ganda-puro,  ii.  325. 
Gandab-biroza,  i.  302,  ii.  153,  iii.  378. 
Gandati  (Syn.  for  Gandhani),  iii.  163. 
Gandha-bena,  iii.  557,  5614. 
Gandha-bbadaliya,  ii.  229. 
Gandha-bhaduli,  ii.  228. 
Gandha-che-khor,  iii.  232. 
Gaudha-gatra,  i.  44. 
Gandba-kbeda,  iii.  557. 
Gandba-mula,  ii.  260. 
Gandba-nakuli    (Syn.    for  Easna), 
iii.  392. 

Gandba-umbar  (Syn.  for  Fious  bis- 

pida),  iii.  346. 
Gandliada-chekke,  iii.  232. 
Gandbali,  ii.  228. 
Gaudbana,  ii.  228. 
Gandbani,  iii.  163. 
Gandban-gavat,  iii.  163. 
Gandhapu-chekka,  iii.  232. 
Gandbbel,  iii.  557. 
Gandi-buti,  ii.  104. 
Gandoo,  i.  540. 
Gandu-barangi,  iii.  68. 
Gandum-i-diwabeb,  iii.  583. 
Gandum-i-Maka,  iii.  580. 
Gangarenu'Cliettu,  i.  213. 
Gangwa,  iii.  314. 
Ganiari,  iii.  66. 
Ganike,  ii.  549. 
Ganja,  iii.  319. 
Ganja-aku,  iii.  319. 
Ganja-bij,  iii.  319. 
Ganja-ilai,  iii.  319. 
Ganja-pal,  iii.  319. 

Ganja-phal  (Syn.  for  Cannabis  sativa), 

iii.  318. 
Ganja-rasam,  iii.  319. 
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Ganja-rasham    (Syn.    for  Cannabis 

sativa),  iii.  318. 
Ganja-virai,  iii.  319. 
Ganja-vittulu,  iii.  319. 
Gunjo-ke-bij,  iii.  319. 
Ganjora  {Syii.  for  Ganja),  iii.  318. 
Ganna,  iii.  592. 
Ganneru,  ii.  398. 
Gantu-'bharangi,  iii.  68. 
Gao-mashang,  iii.  60. 
Gao-zaban,  ii.  520,  523. 
Gaoura,  iii.  314. 
Gara,  ii.  82. 
Gara-dudi,  ii.  67. 
Garaga,  ii.  266. 
Garaj-phal,  ii.  90. 
Garambi,  i.  539. 
Garance,  ii.  231. 
Garancin,  ii.  233. 
Garani,  i.  459. 
Garbha-ghatini,  iii.  480. 
Garbha-pbul,  i.  117. 
Garcinia  indica,  i.  163. 

,,      mangostana,  i.  167. 
Morella,  i.  168. 

,,      zantbocbymus,  i.  166. 
Garden  Poppy,  i.  73. 

,,     Ene,  i.  249. 
Gardenia  fiorida,  ii.  208. 

,,       gummifera,  ii.  207. 

,,       lucida,  ii.  208. 
Gardenic  acid,  ii.  210. 
Gardenin,  ii.  208. 
Gardbabbanda,  i.  214.  . 
Gardul,  i.  539. 
Gargari-dban,  iii.  573. 
Gargu-nara — s«e  Gbargu-naru. 
Gari,  i.  284. 
Garjan  balsam,  i.  191. 
(larjan-ka-tel,  i.  191. 
Garjara,  ii.  134. 
Gariic,  iii.  488. 
Garn,  iii.  217. 
Garaga -cbettu,  i.  319. 
Garaga  pinnata,  i.  318. 
Gashagasha,  i.  73. 
Gaultberia  fragrantissima,  ii.  325. 
Gaultberilene,  ii.  328. 
Gauri,  iii.  408. 
Ganri-tvac,  i.  285. 
Gauzi-buya,  iii.  192. 
Guvaka,  iii.  531. 
Gavala,  i.  567. 
Gavindbuka,  iii.  593. 
Gavuldu,  ii.  19. 
Gayala,  ii.  456. 
Gazangabin,  i.  160. 
Gazanjabin,  160. 
Gazbar,  i.  160. 


Gazmazu,  i.  160. 
Gebokanak,  i.  688. 
Gech-cbakkay,  i.  496. 
Gedwar,  i.  21,  iii.  401. 
Gee — see  Gi. 
Geissospermine,  ii.  412. 
Geissospermum  Ibjvo,  ii.  412. 
Gela  or  Gelapbal,  ii.  204. 
Gelidium  cartilagineum,  iii.  635. 

,,       cornenm,  iii.  635. 
Gelose,  iii.  635,  637. 
Gelotopbyllis,  iii.  322. 
Genepi  blanc,  ii.  272. 
Gengeli,  iii.  29. 
Gentian,  ii."  508. 
Gentiana  Cbirayita,  ii.  512. 

,,      Dabuiica,  ii.  508. 

,,      Kurooa,  ii.  510. 

,,      Olivieri,  ii.  508. 

,,      verticiHata,  ii.  515. 
Gentianacese,  ii.  508. 
Gentikasa,  iii.  247. 
Geraniaceee,  i.  246. 
Geranio  acid,  iii.  566. 
Geranium  collinum,  iii.  400. 

,,      nepalense,  i.  248. 
ocellatum,  i.  248. 

,,      Robertianurn,  i.  249. 

,,      "Wallicbianum,  i.  248. 

,,      oil,  iii.  560. 
Gera-poppu,  i.  385. 
Gercbak,  iii.  302. 
Geria,  iii.  314. 
Germander,  iii.  125. 
Gera,  i.  389. 
Getela,  380. 
Geva,  iii.  314. 
Gbabilo,  iii.  627. 
Gbafat,  ii.  508. 

Gbafitb  or  Gbafis,  i.  582,  ii.  508. 
Gbagar-bel,  ii.  81. 
Gbagri,  i.  400. 
Gbaimari,  i.  590. 
Gbaipat,  i.  590. 
Gbalijeroo,  ii.  102. 
Gbambari,  iii.  70. 
Gbanas,  Kursiya  Gbanas,  iii.  544. 
Gbansing,  iii.  23. 
Gbantali,  ii.  92,  94. 
Ghantarava,  i.  400. 
Gbanti-cbi-bbaji,  ii.  230. 
Gbarahuvvu,  ii.  449. 
Gbarbbuli  {Syn.  for  Datura  fruit  snid 
to  be  imported  from  Persia),  ii.  585. 
Ghargu-naru,  ii.  92. 
Gbarikun,  iii.  631. 
Gbarol,  i.  54. 
Gharpbul,  ii.  449. 
Gbarea,  ii.  269. 
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Ghasool,  iii.  142. 
Ghati-gum,  i.  554. 
Gbati-mircbi,  i .  554. 
Gbati-pitpapra,  iii.  49. 
Gbavum,  iii.  607. 
Ghebu-nell;,  iii.  66. 
Ghelegherinta,  i.  400. 
Gberutti-kamrna,  ii.  243. 
Ghetuli,  iii.  130. 
Ghezo,  i.  161. 
Ghikunvar,  iii.  467. 
Ghirta  kanva,  iii.  467. 
Gbisi,  iii.  417. 
Gbogar,  i.  319. 
Gboli,  ii.  86. 
Ghorvel,  i.  365. 
Ghosha-lata,  ii.  80. 
Gbasvel,  iii.  46. 
Gbrita-kumari,  iii.  467. 
Gbungacbi,  i.  430. 
Gbureb,  i.  358. 
Ghusul,  iii.  564. 
Gidar-drakh,  i.  365. 
Gigantic  swallow-wort,  ii.  428. 
Gigeri,  iii.  29. 
Gila,  i.  539. 
Gila-gach,  i.  539. 
Giloe,  i.  54. 
Giloe-ka-sat,  i.  55. 
Gingelly  oil,  iii.  29. 
Ginger,  iii.  420. 

,,       grass,  iii.  557. 
Gingerol,  iii.  424. 
Ginseng,  ii.  162. 
Girikarmika,  i.  418. 
Giroflee,  ii.  20. 
Giroflier  aromatique,  ii.  20. 
Gironniera  reticulata,  iii.  316. 
Gisekia  pharnaceoides,  ii.  105. 

,,     tannin,  ii.  106. 
Gith,  i.  28. 

Gloiopeltis  tenax,  iii.  635. 
Gloriosa  superba,  iii.  480. 
Glossocardia  Bosvallea,  ii.  271. 

,,         linearifolia,  ii.  271. 
Glycyrretin,  i.  493. 
Glycyrrbiza  glabra,  i.  491. 
Glycyrrbizic  acid,  i.  494. 
Glycyrrhizin,  i.  493. 
Gmelina  arborea,  iii.  70. 

,,       asiatica,  iii.  72. 
Gnetaceee,  iii.  369. 
Gnoscopine,  i.  88. 
Goa  pepper,  ii.  563. 

,,    powder,  i.  501. 
Goagari-lakri,  ii.  502,  504. 
Goala-lata,  i.  365. 
Goat's-foot  convolvulus,  ii.  536. 
Gobar-cliampa,  ii.  421. 


Goblii,  ii.  244. 
God's-bread,  iii.  629. 
Godhapadi,  i.  365. 
Godhi,  iii.  607. 
Godumai,  iii.  607. 
Gogo,  i.  540. 
Gogu,  i.  560. 
Gointbi,  ii.  89. 
Gojia-lata,  ii.  244. 
Gojibha,  ii.  244. 
Gojihva,  ii.  243. 
Gokal-dbup,  i.  322. 
Gokam,  i.  459. 
Gokarna,  i.  459. 
Gokhru  (bar a),  iii.  34. 

,,      (beththa),  i.  243. 

,,      (chbota),  i.  243. 

,,      (kalan),  ii.  262. 

,,      (laban),  i.  243. 

,,      (mitba),  i.  243. 
Gokhuri,  i.  243. 
Gokbsura,  i.  243. 
Golden  Champa,  l.  42. 

,,       collyrium,  iii.  499. 

,,       rod,  ii.  247. 

„       silk-cotton  tree,  i.  151. 
Gollan-kovaik-kizkangu,  ii.  90. 
Gol-marich,  iii.  166. 
Goma,  iii.  123. 
Gometta,  ii.  89. 
Gomme  arabique,  i.  541. 
Gondala,  iii.  550. 
Gondani,  ii.  518. 
Gondi,  ii.  230. 
Gonju,  ii.  19. 
Gonkura,  i.  213. 
Gonsurong,  iii.  287. 
Goo  — see  Gu. 
Gopi-cbandan,  i.  108. 
Gora-bacb,  iii.  539. 
Gora-limbu,  l.  273. 
Gora-nimb,  i.  262,  330. 
Gora-tel  (Syn.  for  sweet  oil  of  bazars), 

i.  495. 

Gora-vach  or  Bacb,  iii.  539. 

Goracbakra,  iii.  493. 

Goratrikattige,  ii.  215. 

Goraji,  iii.  139. 

Gorati,  iii.  43. 

Goranta,  ii.  41. 

Gorante,  ii.  41. 

Goratige,  iii.  43. 

Gordonia  obtusa,  i.  190. 

Gorgiyab  (Persian  Syn    for  Andro- 

pogon  langier),  iii.  562. 
Gori-undi,  i.  172. 
Gorakb-amli,  218. 
Gorakli-cbintz,  i.  218. 
Gorakli-mundi,  ii.  257. 
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Gorpad-vel,  i.  365. 
Groruma,  iii.  388. 
Goshaka,  ii.  81. 
Gosh  tarn,  ii.  296. 
Goshtamu,  ii.  296. 
Gossypium  herbaceiim,  i.  224. 

„        Stocksii,  i.  224. 
Gotaganba,  i.  168. 
Gote,  iii.  287. 
Govai-mirchi,  ii.  563. 
Goverdhan,  iii.  247- 
Govila,  i.  363,  iii.  159. 
Govindphal,  i.  136. 
Goyavier,  ii.  30. 
Gracilaria  lichenoides,  iii.  638. 
Grain  d'ambrette,  i.  209. 

,,     de  perroquet,  ii.  308. 
Graines  de  Tilly,  iii.  283. 
Graminete,  iii.  557. 
Granatum  littoreum,  i.  343. 
Grangea  madraspatana,  ii.  248. 
Granthi,  iii.  577. 
Granthi-parni,  ii.  285. 
Grapes,  i.  357. 
Gratiola  Monniera,  iii.  8. 
Gratiole  de  l'lnde,  iii.  8. 
Great  Galangal,  iii.  440. 
Grenadier  common,  ii.  44. 
Grewia  asiatica,  i.  238. 

,,     scabrophylla,  i.  203,  238. 
,,     tilitefolia,  i.  237. 
Gridhra-pattra,  iii.  163. 
Grihakanya,  iii.  467. 
Grishna-sundarika,  ii.  103. 
Grislea  multiflore,  ii.  40. 
Groot  Bijf-blad,  iii.  60. 

,,     Saur-blad,  i.  164. 
Ground-nut,  i.  494. 
Gua-babhul    (Syn.    for  Gum 

A.  Farnesiana),  i.  550. 
Guatteria  longifolia,  i.  46. 
Guava,  ii.  30. 
Guccha-bodhra,  iii.  550. 
Guchchha-pushpi,  ii.  40. 
Gudashtaka,  iii.  312. 
Guda-trach,  iii.  204. 
Guda-trina,  iii.  593. 
Gudhapurna,  iii.  131. 
Guduchi,  i.  55. 
Guerit  petit  colique,  iii.  48. 
Gugal,  i.  302. 
Gugar,  i.  302. 
Guggala,  i.  195. 
Guggilamu,  i.  195. 
Guggulu,  i.  302. 
Gui,  iii.  227. 
Guilanleu,  iii.  227. 
Guilanneuf,  iii.  227. 
Guimauve,  i.  201. 


Guizotia  abyssynica,  ii.  269 
Gujar,  i.  476. 
Gulab,  i.  576. 
Gulabi-huvou,  i.  574. 
Gulab-ka-phul,  i.  574. 
Gulal,  i.  500. 
Gulal-nu-phul,  i.  574. 
Gulancha,  i.  54. 
Gulangabin,  i.  575. 
Gulapha-cha-phul,  i.  574. 
Gulappu,  i.  574. 
Gula-puvou,  i.  574. 
Gular,  iii.  338. 
Gulbas,  iii.  132. 
Gulcheri,  iii.  493. 
Gul-Daudi,  ii.  276. 
Gul-dora,  iii.  123. 
Gulganji,  i.  430. 
Gulhamaz,  iii.  158. 
Gul-i-Abbas,  iii.  132. 
Gul-i-banafshah,  i.  141. 
Gul-i-gaozaban,  ii.  520. 
Gul-i-ghafis,  ii.  508. 
Gul-i-Kabadi,  iii.  536. 
Gul-i-pisteh,  i.  380. 
Gul-i-turah,  i.  506. 
Gul-i-urba,  iii.  94. 
Guli  or  Gali,  i.  406. 
Gul-Jafari,  ii.  321. 
Gul-jalil,  i.  23. 
Gul-ka-attar,  i.  576. 
Gul-kalli,  i.  582,  ii.  508. 
Gul-kamah,  ii.  377. 
Gulkand,  i.  575. 
Gul-khairu,  i.  201. 
Gulkiri,  iii.  536. 
Gulla,  ii.  555. 
Gulnar,  ii.  44. 
Guloe,  i.  54. 
Gulsakari,  i.  206. 
Gulshabbo,  iii.  493. 
Gul-tun,  i.  339. 
Gulu,  i.  228. 
Gulwail,  i.  54. 
Gum  Arabic,  i.  541. 
)>  (substitutes 
544. 

,,    Bassora,  i.  565. 

,,    Benjamin,  ii.  369. 

,,    Indian,  i.  544. 
Gumiadi,  iii.  70. 
Gumar-tek,  iii.  70. 
Gumhar,  iii.  70. 
Gumodi,  i.  424. 
Gundu-gungura,  ii.  50. 
Gundumani,  i.  430. 
Gundumeda,  i.  343. 
Guniyun,  ii.  119. 
Gunj,  i.  430. 
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Gunja-gavat  (a  grass  like  Suna),  iii. 

577. 
Gunjlia,  i.  430. 
Gunta-galijeru,  ii.  266. 
Gunta-kalagara,  ii.  266. 
Gut,  iii.  597. 
Gurach,  i.  54. 
Guragi,  iii.  437. 
Gurige,  iii.  268. 
Gurugu,  iii.  139. 
Guraku,  ii.  636. 
Gurbiani,  i.  33. 
Guren,  ii.  37. 
Gui-gal,  i.  117. 
Gurgiyah,  iii.  563. 
Guri-ginja,  i.  430. 
Gurjo,  i.  54. 
Gurjunio  acid,  i.  194. 
Gurkamai,  ii.  549. 
Gurmalai  i.  511. 
Guruti-cbettyi,  ii.  442. 
Guti,  iii.  503. 
Gutta  Gambler,  ii.  173. 
Guttier  des  peintres,  i.  168. 
Guttiferee,  i.  163. 
Guvaka,  iii.  422. 
Guzhad,  i.  476. 
Gwal-kakri,  ii.  73. 
Gwan,  i.  377. 
Gwid,  iii.  227. 
Gymnema  sylvestre,  ii.  450. 
Gymnemic  acid,  ii.  454. 
Gynandropsis  pentapbylla,  i.  132. 
Gynocardia  odorata,  i.  142. 
Gynocardic  acid,  i.  145. 
Gypsophila  Vaccaria,  i.  155. 

Struthium,  i.  156. 


Habak,  iii.  103. 
ffabak-hadi,  i.  310. 
Habak-i-Kinnani,  iii.  83. 
Hab-el-aas,  ii.  32. 
Hab-el-arar,  iii.  371. 
Hab-el-arus,  iii.  180. 
Hab-el-asfar,  ii.  308. 
Hab-el-balasan,  i.  316. 
Hab-el-fakad,  i.  475,  iii.  76. 
Hab-el-ghar,  iii.  214. 
Hab-el-habashi,  iii.  437. 
Hab-el-kakanaj,  ii.  570. 
Hab-el-kalb,  i.  390. 
Hab-el-khatai,  ii.  504,  iii.  282. 
Hab-el-kulai,  i.  448. 
Hab-el-lahv,  ii.  660. 
Hab-un-nil,  ii.  530. 
Hab-el-mishk,  i.  209. 
Hab-el-muluk,  iii.  255. 


Hab-ol-sanaubar-ol-kibar,  iii.  'il'J.. 
Hab-ur-rashad,  i.  120. 
Hab-us-salatin,  ii.  504,  iii.  282. 
Hab-us-sauda,  or  souda,  i.  28. 
Hab-us-saudan  or  sudan,  i.  524. 
Hab-el-zalim,  i.  213. 
Habonaria  sp.,  iii.  385. 
Habhab  or  Habhabu,  i.  219. 
Hadak,  ii.  558. 
Hadavama,  i.  133. 
Hadba-naepfcanam,  ii.  158. 
Htemarago,  ii.  49. 
Haer,  i.  57. 
Haft-barg,  iii.  225. 
Hafuz,  ii.  110. 
Hagala,  ii.  78. 
Hagenia  abyssynica,  i.  570. 
Haie  fleurie,  i.  505. 
Haj,  i.  418. 
Hajar-el-ukab,  i.  498. 

Hakano  Abura,  iii.  104. 

Hakkarike,  ii.  244. 

Halad,  iii.  407. 

Haladarava,  i.  338. 

Haladio-vachnag,  i.  3K 

Halahala,  iii.  400. 

Haldar,  ui.  407. 

Haldi,  iii.  407. 

Haldu,  ii.  171. 

Halicacabus,  ii.  560. 

Haligilu,  iii.  313. 

Halileb-i-asfar,  ii.  2. 

Halileh-i-Chini,  ii.  2. 

Halileb-i-Hindi,  ii.  2. 

Halileh-i-Jawi,  ii.  2. 

Halileb-i-Kabuli,  ii.  2^ 

Halileb-i-Zangi,  ii.  2.. 

Halileh-i-Zirab,  ii.  2. 

Halim,  i.  120. 

Haliyun,  iii.  486. 

Halkasa,  iii.  123. 

Halmadiu,  ii.  362. 

Hal-mekki,  ii.  65. 

Halviva,  iii.  47. 

Hamama,  ii.  340. 

Hamamebldese,  i.  593. 

Hamaz,  iii.  157. 

Hana,  ii.  1. 

Hande,  iii.  549. 

Hansraj,  iii.  624. 

Hanzal,  ii.  60. 

,,     abmar,  ii.  71. 

Haplanthus  tentaculatus,  iii.  47. 
,,        verticillatus,  iii.  47. 

Har,  ii.  1,  376. 

Hara,  ii.  1. 

Harada,  ii.  263. 

Harade,  ii.  i. 

Haradhachchaka,  i.  590. 
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Harala,  iii -  577. 
Haran— see  Hiran. 
Harbara,  i.  486. 
Hardu,  ii.  171. 
Bard-un-nil,  ii.  137.  _ 
Hmlwiekia  pinnata,  i.  509* 
Haridradve,  iii.  408. 
Harikasa,  iii.  42. 
Harimantha,  iii.  67. 
Harin-harra,  i.  34  L. 
Harin-khana,  i.  341. 
Haritaki,  ii.  1. 
Harita-nianjari,  iii.  291. 
Hariyali,  iii.  577. 
Harj-es-shayatin,  ii.  133. 
Harjora,  i.  362. 
Harjori,  i.  53. 
Harjuya,  ii.  524. 
Harkai  or  Harki,  ii.  414. 
Harkitak-,  iii.  41. 
Haikinjal,  i.  46. 
Harkuch,  ii.  266. 
Harkuchkanta,  iii.  42. 
Harlalu,  i.  584. 
Harmal,  i.  365. 
Harmaline,  i.  254. 
Harmine,  i.  254. 
Haro,  iii.  314. 
Harreri,  i.  561. 
Harsankar,  i.  362. 
Harsing,  ii.  376. 
Harsinghar,  ii.  376. 
Harwana,  i.  451. 
Hasak,  i.  244,  ii.  262. 
Hasani,  iii.  268. 
Hasha,  iii.  109. 
Hashish,  iii.  322,  332. 
Hashishat-el-kalb,  iii.  118. 
Hashishat-el-tihal,  iii.  626. 
Hashshashin,  iii.  321. 
Hasiluban-el- Jawi,  ii.  370.  • 
Hasisunthi,  iii.  420. 
Hasti-sunda,  ii.  525. 
Hastula  regia,  iii'.  479. 
Hathi-khatiyaii,  i.  218. 
Hathi-paila,  i.  233. 
Hathi-shura,  ii.  525. 
Hathi-sundhana,  ii,  525. 
Hati-sura,  ii.  525. 
Hatsea,  iii.  104. 
Hatti-gida,  i.  225. 
Haya-mara — sec  Asva-maraka. 
Haya-puchchha,  i.  491. 
Hazar-bandak,  iii.  149. 
Hazar-danak,  iii.  250. 
Hazaz-el-sakhar,  iii.  628. 
Heart-pea,  i.  366. 
Hedde,  ii.  171. 
Hedge  mustard,  i.  121. 


Hodu.ii.  171. 

Hedychium  spicatum,  iii.  415,  417. 

Hee — see  Hi. 
Heggurutike,  iii .^49 3. 
Heil,  iii.  437. 
Hejakiyvis,  ii.  430. 
Hejurckei,  iii.  125. 
He-kien,  ii.  264. 

Hela  (Bombay  Syn*  for  T.  belerica), 
ii.  5. 

Helenin,  ii.  261.  . 
HeHcin,  iii.  367. 
Heiicteres  Isora,  i.  231. 
Heliotropium  brevifolinm,  ii.  626. 
,,  Eichwaldi,  ii.  5.26- 

e\u-opeum,  ii.  526. 
,,  indiouin,  ii.  525. 

,,  ophioglossum,  ii.  524. 

,,  imdulatum,  ii.  526. 

Helxine,  ii.  542. 
Hemapusbpi,  iii.  462. 
Hemidesmus  iridic  us,  ii.  446. 
Hemlock,  ii.  110. 
Hem-mara  i.  292. 
Hemmushti,  ii.  458. 
Hemp,  iii.  318. 
Hemp  Agrimony,  ii.  247. 
Hemp-leaved  Hibiscus,  i.  213. 
Hemprichia  erythreea,  i.  3L3. 
Hemsagar,  i.  590. 
Henbane,  ii.  626. 
Henna,  ii.  41. 
Henne,  ii.  41. 
Henno-tannic  acid,  ii.  43. 
Herb  Grace,  i.  251. 

,,    Robert,  i.  249. 
Herba  admirationis,  iii.  124. 

,,     doce,  ii.  132. 

,,     mseroris  alba,  iii.  266. 

,,         ,,       rubra,  iii.  266. 

,,     Scheenanthi,  iii.  557. 

,,     Solaris,  ii.  526. 

,,     spiralis  hirsuta,  iii.  427. 

,,     symphoniaca,  ii.  626. 
Herbe  a  bouc,  ii.  244. 

,,     a  cousin,  i.  238. 

,,     a  fievre,  ii.  247. 

,,     a,  Madame  Boivin,  ii.  427. 

,,     u  mal  de  tete,  i.  590. 

,,     a  mauvaises  gens,  i.  340. 

,,     a.  mechants,  i.  340. 

,,     aux  chautres,  i.  121. 

,,     aux  sorciers,  ii.  584. 

,,     qucrit-vite,  ii.  264. 

,,     Joan-Robert,  iii.  267. 

,,     puanto,  i.  131. 

,,     saerce,  iii.  58. 

,,    Tombee,  iii.  124. 
Herminic  acid,  i.  255. 
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Hermodactylus,  iii.  495. 
Herpostis  Monniera,  iii.  8. 
Hesperetic  acid,  i.  273. 
Hesperetin,  i.  273. 
Hesperidin,  i.  273. 
Heterophragma  Roxburghii,  iii.  24 1 
Heuber,  i.  50. 

Hibiscus  Abelmoschus,  i.  209. 

,,       canoellatus,  i.  210. 
esculentus,  i.  210. 

,,       populneus,  i.  214. 

,,       Rosa-sinensis,  i.  204. 

,i       Subdariffa,  i.  212. 

,,       tiliaceus,  i.  228. 
Hijja,  ii.  17. 
Hijjal,  ii.  17. 
Hijjala,  ii.  17 > 
Hijli-badam,  i.  385. 
Hil  {Mahometan  Syn.  for  Cardamom), 

iii.  428. 
Hil-bawa,  iii.  428,  436. 
Hilamochi,  ii.  666. 
Hilamochika,  ii.  666. 
Hill  Champa,  i.  43. 
Hiltit,  ii.  142. 
Hima-druma,  i.  331. 
Himaja,  ii.  2. 
Himalayan  Birch,  iii.  359. 
Hin-bin-tal,  iii.  462. 
Hinduba,  ii.  311. 
Hing,  ii.  141,  147'. 
Hingati,  i.  284. 
Hrngana,  i.  284. 
Hingcha,  ii.  266. 
Hingol,  i.  284. 
Hingon,  i.  284. 
Hingoria,  i.  284< 
Hingra,  ii.  143,  147. 
Hingu,  ii.  142. 
Hingu-nadika,  ii.  207. 
Hingu-patri,  i.  285. 
Hingvashtaka,  i.  270. 
Hinna,  ii.  42. 

Hinna-i-koreish    (Arabic    Syn.  for 

Oharela),  iii.  627. 
Hippion  (Syn.  for  Enicostema  littorale), 

ii.  515. 
Hira-dakhan,  iii.  504. 
Hira-dukhi,  iii.  504. 
Hirada,  ii.  1. 
Hiran-dodi,  ii.  444. 
Hiran-khuri,  i.  237,  ii.  319. 
Hiranpad,  ii.  542. 
Hiranpadi,  ii.  542. 
Hiranpag,  ii.  542. 
Hiranvel,  ii.  228. 
Hiranya-tuttha,  iii.  499. 
Hire-balli,  ii.  81. 
Hirimaddina,  ii.  566. 


Hirva-chaha,  iii.  564. 
Hitchenia  caulina,  iii.  406, 
Hittagani,  iii.  509. 
Hoa-phuiig,  i.  506. 
Hog  gum,  i.  565. 

,,    plum,  i.  395. 

,,    weed,  iii.  130. 
Hogesappu,  ii.  632. 
Ho-kilam,  iii.  220. 
Holada,  i.  213. 

Holarrhena  autidysenterica,  ii.  391. 
Holingi,  iii.  400. 
Holly-leaved  Acanthus,  iii.  42. 
Holoptelea  integrifolia,  iii.  318. 
Holostemma  Rheedii,  ii.  457. 
Holy  Basil,  iii.  86. 

,,    Garlic-pear,  i.  133. 
Homeriana,  iii.  149. 
Homoquinine,  ii.  188. 
Homopterocarpine,  i.  463. 
Honde,  ii.  410. 
Honey-bush,  i.  265. 
Honge,  i.  468. 

„  '  oil,  i.  470. 
Honne,  i.  464. 
Hoo — see  Hu. 
Hopea — see  Symplocos. 
Hora,  ii.  1. 
Horehound,  iii.  117. 
Horjora,  i.  362. 
Horned  Cumin,  i.  117. 

,,     Wood-sorrel,  i.  246. 
Horseradish -tree,  i.  396. 
Hotai,  i.  314. 

Hoya    yolubilis — see  Dregea  volu- 
bilis. 

Hrasca-pancha-mula,  i.  244. 
Hridayarnavarasa,  ii.  549. 
Hrivera,  i.  224. 
Huang-hang,  iii.  153. 
Hucha-sasavi,  i.  131. 
Hudai,  iii.  20. 
Hugonia  Mystax,  i.  243. 
Huile  amere,  i.  214. 

,,     de  badiane,  i.  40. 
Hulhul,  i.  131,  132. 
Hulwa,  iii.  387. 
Hum,  Huma,  iii.  369. 
Humula,  iii.  414. 
Hunase,  i.  532. 
Hura,  iii.  314. 
Hurf,  i.  120. 
Hurhur,  i.  131,  132. 
Hurhuria,  i.  131,  132. 
Hurina-shook-china,  iii.  501. 
Hurmal,  i.  252. 
Hurmaro,  i.  252. 
Hushi-dalirube,  ii.  44. 
Husn-i-Yusuf,  iii.  641. 
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Husnun,  i.  358. 
Hutchu-ellu,  ii.  269. 
Huziz-i- Hindi,  i.  65. 
Hydnocarpus  alpiua,  i.  147. 

anthelmintics,  i.  147. 
,,        Wightiana,  i.  148. 
Hydrocarotin,  ii.  136. 
Hydrocotamine,  i.  87. 
Hydrocotyle  asiatica,  ii.  107. 
Hygrophila  spinosa,  iii.  36. 
Hymenodictyon  excelsum,  ii.  193. 
Hyraenodictyonine,  ii.  194. 
Hyoscine,  ii.  630. 
Hyosoyamine,  ii.  630. 
Hyoscyamus  albus,  ii.  628. 
,,        aureus,  ii.  628. 
,,        insanus,  ii.  626. 
,,        muticus,  ii.  626. 
„        niger,  ii.  6JQ. 
,,        reticulatus,  ii.  626. 
Hypecoum  procumbens,  i.  116. 
Hypericine£e,  i.  162. 
Hypericon,  i.  162. 
Hypericum  androssemum,  i.  162. 

,,         perforatum,  i.  162. 
Hyphoene  coriacea,  iii.  515. 
Hyssopus  parviflora,  iii.  116. 
Hystrix  frutex,  iii.  44. 
Hyufarikun,  i.  162. 


Ichchura-mula,  iii.  159. 
Ichnocarpus  frutescens,  ii.  423. 
Idkhir,  iii.  563. 
Idlim,  i.  407. 
Idlimeb,  i.  407. 
Idris  yaghi,  iii.  560. 
Iblilaj,  ii.  2. 
Iklil-el-malik,  i.  404. 
Ikshu,  iii.  593. 
Ikshugandha,  i.  243,  iii.  36. 
Ikshura,  iii.  36. 
Ilachi,  iii.  428. 
Ilaik-kalli,  iii.  253. 
Ilak-el-ambat,  i.  378. 
Ilak-er-Rumi,  i.  378. 
Ilavangappu,  ii.  20. 
Ilayachi,  iii.  428. 
Illicium  Griffithii,  i.  40. 

,,      religiosum,  i.  41. 

,,      verum,  i.  39. 
Illupai,  ii.  355. 
Ilva,  iii.  467. 
Imli,  i.  532. 
Inohi,  iii.  420. 
Inab-es-salib,  ii,  549. 
Inab-eth-thalib,  ii.  550. 
Indai,  iii.  480. 
Indarjau  (bitter),  ii.  392. 


Indarjau  (sweet),  ii.  397. 
Indhaua,  ii.  285. 
Indian  aconite,  i.  I. 

,,     arrowroot,  iii.  405. 
,,     bdellium,  i.  310. 
,,     birthwort,  iii.  158. 
,,     butter-tree,  ii.  355. 
,,     corn,  iii.  579. 
,,     costus,  ii.  297. 
,,     hemp,  iii.  318. 
,,     kino,  i.  464. 
,,     lilac,  i.  322. 
,,     lycium,  i.  65. 
,,     madder,  ii.  199. 
,,     mastich,  i.  379. 
,,   '  melissa,  iii.  565. 
,,     mustard,  i.  123. 
,,     pennywort,  ii.  107. 
,,     persimmon,  ii.  366. 

sarsaparilla,  ii.  446. 
,,     shot,  iii.  449. 
,,     spinach,  iii.  148. 
,,     squill,  iii.  476. 
,,     turnsole,  ii.  525. 
,,     wild  vine,  i.  362. 
,,     wintergreen,  ii.  325. 
Indican,  i.  410. 
Indicon,  i.  407. 
Indigo,  i.  406. 

,,     blue,  i.  406. 
,,     dyers',  i.  406. 
Indigofera  anil,  i.  408. 

,,        aspalathoides,  i.  411. 
,-,        enneaphylla,  i.  412. 
,,        pauciflora,  i.  408,  411. 
,,        tinctoria,  i.  406. 
„        trifoliata,  i.  412. 
Indigotier  tinctoria],  i.  406. 
i  Indivara,  i.  71. 
Indravana,  iii.  319. 
Indravaruni,  ii.  60. 
In  dray  an,  ii.  59. 
Indrayava,  ii.  392. 
Indum  Podi,  iii.  383. 
Inflatine,  ii.  325. 
Ingli,  ii.  17. 
Ingu,  ii.  141,  147. 
Ingua,  i.  284. 
Ingudi,  i.  285. 
Inguva,  ii.  141,  147. 
Inji,  iii.  420. 
Inula  Helenium,  ii.  259. 
,,    racemosa,  ii.  260. 
,,    Royleana,  ii.  260. 
Inula-camphor,  ii.  261. 
Inulin,  ii.  261. 
Inulol,  ii.  261. 

Ionidium  suffruticosum,  i.  139. 
Ipeca  du  pays,  ii.  439. 
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Ipeca  pays,  iii.  278. 

,,    sauvage,  ii.  439. 
Ipecacuanha  blanc,  ii.  427. 

(country),  i.  333. 

Ipoh,  iii.  348. 

Ipomsea  aquatica,  ii.  540. 

,,      biloba,  ii.  536. 

,,      bona-nox,  ii.  540. 

,,      campanulata,  ii.  540." 

,,      digitata,  ii.  534. 
hederacea,  ii.  530. 

,,      muricata,  ii.  532. 

,,      pes-caprre,  ii.  536. 
pes-tigridis,  ii.  540. 

,,      quamoclit,  ii.  540. 

,,      reniformis,  ii.  539. 

,,      sepiaria,  ii.  540. 

,,      sinuata,  ii.  540. 

,,      Turpetbum,  ii.  527. 

,,      uniflora,  ii.  540. 

,,      vitiijolia,  ii.  539. 
Ippa-cbettu,  ii.  355. 
Ippa-gida,  ii.  355. 
Irakta  polam,  iii.  467. 
Irangun-malli,  ii.  13. 
Irideee,  iii.  451. 
Irio,  i.  122. 

Iris  fcetidissima,  iii.  510. 

,,  florentina,  iii.  452. 

,,  germanica,  iii.  451. 
Irk-es-suSj  i.  492. 
Irojappu,  i.  574. 
Iron-wood  tree,  i.  170,  ii.  34. 
Irsa,  iii.  452. 
Isa-bevu,  i.  323. 
Isabakolu,  iii.  126.  _ 
Isaka-dasarikura,  ii.  105. 
Isapagala-vittulu,  iii.  126. 
Isamdhari,  iii.  76. 
Isbagbol,  iii.  126. 
Isca  de  Jaca,  iii.  630. 
Isfanaj,  iii.  146. 
Isferaj,  iii.  486. 
Isbama-koda-nar,  iii-  493. 
Isban-cbedi,  iii.  520. 
Ishappukol-virai,  iii.  126. 
Isharmul,  iii.  158. 
Isblan,  iii.  142. 
Isbormul,  iii.  158. 
Ishta-kapatha,  iii.  562. 
I8bvara-muri,  iii.  159. 
Isbvara-veru,  iii.  159. 
Ishvari,  iii.  158. 
Isbvari-beru,  iii.  159. 
Iskabinab,  ii.  160. 
Iskiras,  ii.  627. 
Iskulukandriun,  iii.  626. 
Iskurdiyun,  iii.  125. 
Isoacetic  acid,  ui.  276. 


Isobcsperidin,  i.  275. 
Isopelletierine,  ii.  49. 
Ispagbul,  iii.  126. 
Ispanaj,  iii.  146. 
Ispanakb,  iii.  146. 
Ispand,  i.  252. 
Isparzab,  iii.  126. 
Iswand,  i.  255,  ii.  43. 
Iswar,  iii.  60. 
Italian  senna,  i.  530. 
Itrilal,  ii.  133. 
Ivain,  ii.  274. 
Ivaol,  ii.  274. 
Ivraie,  iii.  582. 
Ixia,  iii.  461. 
Ixodes  Bicinus,  iii.  302. 
Ixora  coccinea,  ii.  212. 

,,    parviflora,  ii.  214. 
Izkbir,  iii.  558. 
Izkhir-i-jami,  iii.  572. 


Jack-tree,  iii.  355. 
Jadeh,  iii.  94. 
Jadikai,  iii.  192. 
Jadipattiri,  iii.  192. 
Jadu-i-dibkan,  iii.  455. 
Jadwar,  i.  20,  iii.  399. 
Jadwar-i-kbatai,  i.  21. 
Jafarabad  aloes,  iii.  467. 
Jafran,  iii.  453. 
Jagdala,  iii.  15. 
Jaggam,  i.  152. 
Jaggery,  iii.  597._ 
Jagbana-pbala,  ii.  549. 
Jagnodumar,  iii.  338. 
Jahari-naral,  iii.  520. 
Jabari-sontaka,  ii.  417. 
Jabudanab,  i.  477- 
Jaingbani,  ii.  345. 
Jaimangal,  iii.  16. 
Jaipbal,  iii.  192. 
Jaishto-modhu,  i.  491. 
Jajbugri,  iii.  348. 
Jaji-kaya,  iii.  192. 
Jaji-kayi,  iii.  192. 
Jakhmi,  i.  371. 
Jakusbi,  ii.  153. 
Jal,  ii.  380. 
Jalani,  ii.  82.  _ 
Jalariyamed,  ii.  373. 
Jalasaya,  iii.  550,  562. 
Jal-brabmi,  iii.  8. 
Jal-Kunbbi,  iii.  550. 
Jal-odbbuta,  iii.  550. 
Jamaica  -wild  liquorice,  i.  4 
Jamalgota,  iii.  281. 
Jambava  {Syn.  for  Jamun), 
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Jambhira,  iii.  109. 

Jambira,  i.  269. 

Jambu,  ii.  25. 

Jambudo,  ii.  25. 

Jambul,  ii.  25. 

Jambulin,  ii.  21. 

Jamrasi,  i.  345. 

Jamti-ki-bel,  i.  57. 

Jamun,  ii .  25. 

Janar,  iii.  579. 

JangU-akhroda,  iii.  278. 

Jangli-akhrot,  iii.  278. 

Jangli-arandi,  iii.  274. 

Jangli-ehichonda,  ii.  73. 

Jangli-erendi,  iii.  274. 

Jangli-haldi,  iii.  396. 

Jangli -kanda,  iii.  476. 

Jangli-methi,  i.  206. 

Jangli-nudrika,  i.  108. 

Jangli-muli,  ii.  255. 

Jangli-pikwan,  ii.  437. 

Jangli-piyaz,  iii.  476. 

Jangli-suran  (Bombay  Syn.  for  01), 

iii.  546. 
Jangli-ushbab,  iii.  503. 
Jangomas,  i.  152. 
Janjida,  iii.  319. 
Janthalla,  ii.  386. 
Japa,  i.  204. 
Japaoonitine,  i.  5. 
Japanese  isinglass,  iii.  635. 
Japatri,  iii.  192. 
Japhala,  iii.  278. 
Jarap-nebu,  i.  269. 

Jaramla  {Kind.  Syn.  for  P.  Niruri), 

iii.  265. 
Jarigahuli-mara,  i.  168. 
Jarjir,  i.  130. 
Jasmine,  ii.  376. 

,,       tree,  ii.  421. 
Jasminine,  ii.  379. 
Jasminum  arborescens,  ii.  379. 

,,        flexile,  ii.  380. 

,,        grandiflorum,  ii.  378. 

,,        litoreum,  iii.  77. 

,,        Sambac,  ii.  379. 
Jasund,  i.  204. 
Jasus,  i.  204. 
Jatamamsbi,  ii.  233. 
Jatamanshi,  ii.  233. 
Jatamashi,  ii.  233. 
Jatamasi,  ii.  233. 
J ateorrhiza  calumba,  i.  47. 
Jati,  ii.  378,  iii.  192. 
Jati-pattiri,  iii.  192. 
Jati-pattri,  iii.  192. 
Jati-phala,  iii.  192. 
Jatikka,  iii.  192. 
Jatila,  iii.  539. 


Jatropba  Curcas,  iii.  274. 

,,      glandulil'era,  iii.  272. 

,,      nmltifida,  iii.  277. 

,,     nana,  iii.  274. 
Jatuka,  ii.  142. 
Jau — see  Jhau. 
Jau-i-jadu,  i.  162. 
Java,  i.  204. 

,,    almond,  i.  320. 
Javaniya,  ii.  288. 
Javantavi,  iii.  192. 
Javas,  i.  239. 
Javaso,  i.  418. 
Jawasa,  i.  418. 
Jawashir,  ii.  152. 
Jawitri,  iii.  192. 
Jawitri-ka-tel,  iii.  193. 
Jaya,  i.  474. 
Jayanti,  i.  474. 
Jayapala,  iii.  281. 
Jayapatri,  iii.  192. 
Jaypal,  iii.  281. 
Jazar,  ii.  135. 
Jelledu-chettu,  ii.  428. 
Jelly-leaf,  i.  207. 
Jennappa,  i.  400. 
Jepal,  iii.  274. 
Jequirity,  i.  430. 
JestMmadh,  i.  491. 
Jet,  i.  474. 
Jethimadh,  i.  491. 
Jevi,  iii.  338. 
Jbagra-gula,  i.  497. 
Jhal,  ii.  77,  380. 
Jb.anjb.ania,  i.  400. 
Jhankara,  iii.  47. 
Jb.ar-ki-b.aldi,  i.  63. 
Jbarasi,  ii.  103. 
Jh.au,  i.  160. 
Jhavuka,  i.  160. 
Jbingi,  ii.  523. 
Jhingini,  ii.  523. 
Jhingino,  ii.  523. 
Jhinti,  iii.  43. 
Jhirang,  i,  262. 
Jibanti,  iii.  389. 
Jibantic  acid,  iii.  391. 
.Jibantine,  iii.  391. 
Jiba-sak,  iii.  389. 
Jidi-mamidi-vittu,  i.  385. 
Jila-kara,  ii.  113. 
Jili,  iii.  345. 
Jima,  ii.  103. 
Jimi-kand,  iii.  545. 
Jimmi-mara,  i.  256. 
Jimuta,  ii.  82. 
Jingau,  i.  393. 
Jingili,  iii.  29. 
Jiugini,  i.  393. 
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Jintiyan,  ii.  509. 

Jira,  ii.  113. 

Jiralca,  ii.  113. 

Jirakam,  ii.  113. 

Jiraua,  ii.  113. 

Jirani,  ii  262. 

Jire,  ii.  113. 

Jirige,  i  i.  113. 

Jiriki-virai,  ii.  530. 

Juiki-vittulu,  ii.  530. 

Jittupaku,  ii.  442. 

Jiva,  iii.  390. 

Jivaki,  iii.  390. 

Jival,  i.  393. 

Jivanputra,  iii.  272. 

Jival-sresbtha,  iii.  390. 

Jivanti,  iii.  389. 

Joan,  ii.  116. 

Job's  tears,  iii.  573. 

Joi-pani,  iii.  55. 

Jonesia  Asjogam,  i.  507. 

Jonk-mari,  ii.  345. 

Jotri,  iii.  192. 

Jowz-bawa,  iii.  192. 

Jowz-el-kai,  ii.  460. 

Jowz-el-marj,  ii.  560. 

Jowz-el-mathil,  ii.  460,  586. 

Jovi,  iii.  338. 

Juar,  iii.  580. 

Jugeoline,  iii.  29. 

Jujube,  i.  350. 

Jujubier,  i.  350. 

Julnar,  ii.  44. 

Jum,  i-  319. 

Jumiz,  iii.  340. 

Juncus  odoratus,  iii.  553,  562,  564. 

,,     triangularis,  iii.  553. 
Jung-gala,  ii.  229. 
Jungle  almond,  i.  148. 

.,     geranium,  ii.  212. 
Jungli-madan-mast-ka-phul,  iii.  383. 
Juniperus  communis,  iii.  371. 
Jusquiame  noire,  ii.  626. 
Jusquiamus,  ii.  627. 
Jussisea  suffruticosa,  ii.  49. 
Justicia  Ecbolium,  iii.  49. 

,,      Gendarussa,  iii.  48. 

,,      nasuta,  iii.  55. 

,,      piota,  iii.  49. 

,,      procumbens,  iii.  49. 
Juttuve,  ii.  442. 
Jwzugri,  iii.  348. 
Jyotisbmati,  i.  344,  366. 


Kaat-plaster,  ii,  322. 
Kabab-chini,  iii.  180. 
Kababeh,  iji.  180. 


Kabar,  i.  135. 
Kabariab,  i.  135. 
Kabath,  ii.  381. 
Kabikaj,  i.  37. 
Kabir  Bar,  iii.  340. 
Kabra-juvi,  iii.  272. 
Kabnli-mastaki,  i.  377. 
Kaccbantharai,  ii.  103. 
Kacbara,  iii.  555. 
Kachipadel,  ii.  215. 
Kachnar,  i.  536. 
Kacholam,  iii.  399. 
Kacbora,  iii.  401. 
Kacborum,  iii.  399. 
Kachradam,  iii.  509. 
Kaobu,  iii.  544. 
Kachula,  iii.  414. 
Kacbuman,  iii.  560. 
Kacbura,  iii.  399. 
Kaobur-kauha,  iii.  417. 
Xad-bevu,  i.  332. 
Kada-jemudu,  iii.  252. 
Kada-nevali,  iii.  252. 
Kada-nivali,  iii.  252. 
Kada-para,  iii.  163. 
Kada-tulasi,  iii.  85. 
Kada-uddbu,  i.  491. 
Kadahogesappu,  ii.  322. 
Kadalai,  i.  486. 
Kadalai-kadi,  i.  486. 
Kadalava,  i.  430. 
Kadali,"i.  486,  iii.  443. 
Kadal-pala,  ii.  541. 
Kadaly,  ii.  379. 
Kadamb,  ii.  169. 
Kadamba,  ii.  169. 
Kadambe,  ii.  1  >9. 
Kadamik,  ii.  17. 
Kadapum,  ii.  17. 
Kadar,  iii.  536. 
Kadarishina,  iii.  396. 
Kadat-rengay,  iii.  520. 
Kadavala-niara,  ii.  169. 
Kadavanchi,  ii.  79. 
Kaldlashinge,  ii.  50. 
Kadhab,i.  137. 
Kadi,  iii.  536. 
Kadige-garaga,  iii.  266. 
Kadim-el-bint,  ii.  267. 
Kadisbe,  iii.  269. 
Kadoo-para,  ii.  319. 
Kadu — sec  Karu. 
Kadu-cai-pu,  ii.  3. 
Kadu-dorka,  ii.  80. 
Kadu-indarjau,  ii.  392. 
Kadu-jirage,  ii.  241. 
Kadu-kavatb,  i.  148. 
Kadu-khajur,  i.  332. 
Kadu-sirola,  iir80. 
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Kadugu,  i.  123. 
Kaduk-kai,  ii.  1. 
Kaduraa,  i.  119. 
Kadnnugge,  i.  430. 
Kadva-goklirn,  iii.  34. 
Kadva-lamara,  ii.  262. 
Kadvi-ghisodi,  ii.  81. 
Kadvo-iudarjau,  ii.  392. 
Kadvo-jiri,  ii.  241. 
Ktempferia  G-alanga,  iii.  414. 

,,        rotunda,  iii.  41G. 
Keempferid,  iii.  439. 
Kcempferide,  iii.  439. 
Kaf-Ayesha,  i.  117. 
Kaf-Maryam,  i.  117,  iii.  76. 
Kaf-el-hasar,  iii.  626. 
Kaf-i-Adam,  ii.  304. 
Kafrms,  i.  115. 
Kafi'i-mirch,  ii.  563. 
Kafur,  iii.  200. 
Kaghazi-limbu,  i.  273. 
Kagli,  i.  557. 

Kah-i-Maka   (Syn.    for  Idkbir),  iii. 
563. 

Kahu,  ii.  11,  313. 
Kahvah,  ii.  215. 
Kai-dai-bi,  ii.  252. 
Kaidaryamu,  iii.  355. 
Kaighaman,  i.  322. 
Kaikakan,  i.  322. 
Kaikanr,  i.  195. 
Kaipajira,  ii.  103. 
Kaipnal,  iii.  355. 
Kaisum,  ii.  272. 

Kaita  or  Kaitha,  ii.  586,  iii.  535. 
Kaita-chakka,  iii.  507. 
Kaivishi-ilai,  ii.  266. 
Kaiyappudai-tailam,  ii.  23. 
Kaj,  i.  45. 
Kajali,  i.  459. 
Kajar-vel,  i.  470. 
Kajit,  iii.  41. 
"Kajra,  ii.  458. 
Kaju,  i.  385. 
Kajur,  iii.  520. 
Kakajangha,  i.  3G5. 
Kakaraaclii,  ii.  549. 
Kakamari,  i.  50. 
Kakamata,  ii.  549. 
Kakapalam,  ii.  70. 
Kakaphala,  i.  50. 
Kakatoddaii,  i.  260. 
Kakatuodi,  ii.  427. 
Kakacha,  i.  497. 
Kakadia,  ii.  364. 
Kakala,  i.  268. 
Knkanah,  ii.  560. 
Kakar-siugi,  i.  374. 
Itakara-chettu,  ii.  78. 


Kakara-shingi,  i.  374. 
Kakhan,  ii.  380. 

Kaklianola  [Syn.  for  oil  of  S.  oleoides), 

ii.  380. 
Kakkanan-kodi,  i.  459. 
Kakkata-sliiugi,  i.  374. 
Kakkay-kolli-virai,  i.  50. 
Kakke-kayi,  i.  511. 
Kakkola,  i.  268. 
Kaldrolaka,  i.  268. 
Kakmachi,  ii.  549. 
Kakmari,  i.  50. 
Kaknaj,  ii.  560,  561,  569. 
K;ikaaj-el-manoum,  ii.  566. 
Kako-dumbara,  iii.  346. 
Kakphal,  i.  50. 
Kakra-singi,  i.  374. 
Kakra-sritigi,  i.  374. 
Kakria-gond,  i.  454. 
Kakrol,  ii.  77. 
Kakronda,  ii.  252. 
Eakui  oil,  iii.  278. 
Kakulab,  iii.  428. 

Kakulah-i-kibar   or   Hil-bawa,  iii. 
436. 

Kakulak  (Arabic  Syn.  for  L..  temu- 

lentum),  iii.  582. 
Kakuti,  iii.  115. 
Kala,  ii.  528,  iii.  443. 
Kala-adulsa,  iii.  49. 
Kala-ala,  iii.  423. 
Kala-bikh,  iii.  400. 
Kala-bol,  iii.  467. 
Kala-damar,  i.  319. 
Ilala-dana,  ii.  530. 
Kala-dhatura,  ii.  585. 
Kala-drakh,  i.  361. 
Kala- jam,  ii.  25. 
Kala-jira  ,  i.  28. 
Kala-kadva,  ii.  193. 
Kala-khajur — see  Kadu-khajur. 
Kala-kixait  or  Mr  ay  at,  iii.  47. 
Kala-kura  or  lmda,  ii.  397. 
Kala-lavi,  iii,  480. 
Kala-mesbi,  ii.  528. 
Kala-nagkesar,  iii.  210. 
Kala-parna,  ii.  528. 
Kala-til,  ii.  269. 
Kala-vala,  i.  224. 
Kalabanda,  iii.  467. 
Kalabasb,  iii.  24. 
Kalaippai-kizha,ngu,  iii.  480. 
Kalaka,  ii.  419,  iii.  586. 
Kalamb,  ii.  169. 
Kalamb-k  ichri,  i.  47. 
Kalamb-ki-jar,  i.  47. 
Kalamba,  ii'.  169. 
)i      ver,  i.  47. 
veru,  i.  47. 
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Kalambak,  iii.  219. 
Kalambaka,  ii.  171. 
Kalambi,  ii.  540. 
Kalanchoe  laciniata,  i.  590. 

,,        spathulata,  i.  590. 
Kalatigura,  ii.  370, 
Kalapu,  iii.  627. 
Kalaia,  ii.  255. 
Kalarva,  ii.  380. 
Kalavi,  iii.  480. 
Kalavi-kaya,  ii.  419. 
Kaldera  Bush,  iii.  535. 
Kale-jire,  i.  28. 
Kalfah,  iii.  204,  208. 
Kalgori,  iii.  20. 
Kalgoru,  iii.  20. 

Kali-beli-panna-maravara,  iii.  625. 

Kali-haldi,  iii.  403. 

Kali-hari,  iii.  480. 

Kali-jiri,  ii.  241. 

Kali-kari,  iii.  480. 

Kali-kanghi,  i.  208. 

Kali-kaaondi,  i.  521. 

Kali-kutki,  iii.  11. 

KaU-mirach,  iii.  166. 

Kali-miri,  iii.  166. 

Kali-musli,  iii.  462. 

Kali-pandan,  iii.  625. 

KaLinga,  ii.  392. 

Kalingada,  ii.  63. 

Kaliun,  iii.  126. 

Kalivasu,  iii.  130. 

Kaliyana-muruggu,  i.  451. 

Kalkas    (Arabic    Syn.    for  Alocasia 

Indica),  iii.  544. 
Kal-kasonda,  i.  521. 
Kallasabatra-sige,  ii.  197. 
Kalli,  iii.  252. 
Kolli-Kombu,  iii.  252. 
Kallurivi,  ii.  37. 
Kallur-vanchi,  ii.  37. 
Kalmeg,  iii.  46. 
Kalmi-sak,  ii.  540. 
Kalnaru,  i.  590. 
Kalo-miri,  iii.  166. 
Kalonji,  i.  28. 
Kalpasi,  iii.  627. 
Kalpert,  ii.  72. 
Kalru,  i.  228. 
Kalsunda,  iii.  43. 
Kal-umar,  iii.  346. 
Kalun-jirun,  ii.  119. 
Kamach,  i.  447. 
Kamafitus,  ii.  255. 
Kamagu,  iii.  522. 
Kamakshi,  iii.  449. 
Kamal,  i.  71. 

,,      kakri,  i.  72. 
„      phid,  ii.  510. 


Kamala,  i.  71,  iii.  296. 
Kamala-ni-mala,  i.  55. 
Kamalaia,  ii.  540. 
Karaanchi-cliettu,  ii.  549. 
Kamappu,  iii.  383. 
Kamarkas,  i.  454,  iii.  89. 
Kamazariyus,  ii.  257,  iii.  125. 
Kambhari,  iii.  70. 
Kamboja,  iii.  264. 
Kambu-malini,  ii.  516. 
Kambu-pusbpi,  ii.  516. 
Kamela-mavu,  iii.  296. 
Karaila,  iii.  296. 
Kamini,  i.  265. 
Kaminpulai,  iii.  138. 
Kamkam,  ii.  370. 
Kam-kasturi,  iii.  83. 
Kamla-nebu,  i.  270. 
Kamohi,  iii.  264. 
Kamobi-jo-chodo,  ii.  264. 
Kamohi-jo-pun,  iii.  264. 
Kampilla,  iii.  296. 
Kamraj,  i.  365. 
Kamrup,  iii.  345. 
Kamugu,  iii.  522. 
Kamun,  ii.  114. 
Kamun-i-Farsi,  ii.  114. 
Kamun-i-Kirmani,  ii.  114. 
Kamun-i-muluM,  ii.  117. 
Kamun-i-Nabti,  ii.  114. 
Kamuni,  ii.  549. 
Kamus,  iii.  375. 
Kana,  iii.  176. 
Kana-mida,  iii.  178. 
Kanab,  iii.  323. 
Kanakbira,  iii.  323. 
Kanakaia,  i.  366. 
Kanakapbala,  iii.  281. 
Kanbher,  iii.  394. 
Kanako,  iii.  281. 
Kanakcbampa,  i.  233. 
Kanana-eranda,  iii.  274. 
Kanang-karai,  iii.  509. 
Kanapa,  ii.  17. 
Kanapa-tige,  i.  365. 
Kanapbata,  i.  366. 
Kanari,  i.  320. 
Kanai-i,  i.  320. 
Kanbil,  iii.  297. 
Kanob,  i.  260. 
Kancba,  iii.  319. 
Kanchana,  i.  536. 
Kanchanara,  ii.  536. 
Kanchara,  iii.  509. 
Kanchari,'  ii.  322. 
Kancbata,  iii.  509. 
Kancbava-cla,  iii .  3 1 9 . 
Kaucbava-pala,  iii.  319. 
Kaucbava-vitta,  iii.  319. 
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Kanchi,  ii.  519,  iii.  294. 
Kanohi-ohettii,  ii.  549. 
Kanobi-vala,  i.  536. 
Kauc  hkiu-i,  iii.  313. 
Kanclmki,  ii.  566. 
Kanoburi,  iii.  313. 
Kand,  iii.  593. 
Kanda,  iii.  476,  545. 
Kiinilaliari-bing,  ii.  151. 
Kandal,  ii.  156. 
Kaudamani,  iii.  449. 
Kandaniurgarittam,  iii.  504. 
Kandan-kattiri,  ii.  557. 
Kandarola-mara,  i.  213. 
Kande — sec  Kanda. 
Kandel,  i.  499. 
Kandelia  Rbeedii,  i.  499. 
Kandir  yak,  iii.  325. 
Kandul,  i.  228,  iii.  356. 
Kangar-i-safed,  ii.  306. 
Kangar-kbar,  iii.  143. 
Kangbi,  i.  207. 
Kanguni,  i.  344. 
Kaniar,  i.  333. 
Kanir,  ii.  398. 
Kanigila,  ii.  398. 
Kanjalkama,  i.  170. 
Kanjiram-eitthal,  iii.  231. 
Kanjiyal,  iii.  444. 
Kankabar,  i.  322. 
Kankir,  i.  319. 
Kanki,  ii.  367. 
Kankol,  iii.  180. 
Kankola,  iii.  180. 
Kankra,  ii.  211. 
Kanna,  ii.  509. 
Kankuti,  i.  523. 
Kanni  elam,  iii.  433. 
Kannirakknru,  ii.  458. 
Kanocha,  iii.  265. 
Kanpbal,  ii.  315. 
Kanphuti,  i.  131,  366. 
Kanta-bbaranni,  iii.  68. 
Kanta-gurkamai,  ii.  384. 
Kantajati,  iii.  43. 
Kantakara,  ii.  557. 
Kantakari,  ii.  557. 
Kantakarya-valeba,  ii.  558. 
Kanfcakini,  ii.  557. 
Kantanatia,  iii.  138. 
Kantashelio,  iii.  43. 
Kantawaras,  ii.  308. 
Kantaka- drama,  i.  215. 
Kantaka-pattra,  iii.  468. 
Kantalo-dambho,  iii.  138. 
K.iintam-kattiri,  ii.  557. 
Kante-dhotara,  ii.  585. 
Kante-hasan,  iii.  268. 


Kanto-kangi   (Syn.  for  Dioscorea 

aculeata),  iii.  551. 
Kanto-inath,  iii.  138. 
Kante-ringaiu,  ii.  557. 
Kanturiyun,  i.  157. 
Kanuga  cbettu,  i.  468. 
Kanval,  i.  71. 
Kanwol,  iii.  464. 
Kanyaka,  iii.  468. 
Kapala,  iii.  296. 
Kapas,  i.  225 . 
Kapata,  i.  207. 
Kafur,  iii.  200. 

Kaon-leang-keangtsze,  iii.  441. 
Kapikachcbu,  i.  448. 
Kapi  priya,  i.  282. 
Kapi-tana,  i.  562. 
Kapittha,  i.  282. 
Kapila,  iii.  296,  300. 

,,    pod,  iii.  296. 
Kapili,  iii.  300. 
Kapita,  iii.  296. 
Kapli,  iii.  296. 
Kapnos,  i.  115. 
Kapok  cake,  i.  217. 
Kapota-vami,  iii.  428. 
Kappal-melaka,  ii.  563. 
Kapur,  i.  198,  iii.  200. 
Kapur-bhendi  (Syn.  for  Naregamia 

alata),  i.  333. 
Kapur-kachri,  iii.  414,  417. 
Kapur-madhura,  iii.  138. 
Kapur-phuti,  iii.  138. 
Kapura,  i.  198,  iii.  200. 
Kapura-kachali,  iii.  417. 
Kapurli,  iii.  92. 
Kar,  ii.  308. 
Kara — see  Karvi. 
Karabi,  ii.  398. 
Karacbura,  iii.  399. 
Karafs,  ii.  122. 
Karafs-el-jibali,  ii.  139. 
Karabata,  iii.  295. 
Karai,  i.  228. 
Karai-cbeddi,  ii.  210. 
Karai-gond,  i.  228. 
Karaila,  i.  132. 
Karak,  i.  135. 
Karakarbuda,  iii.  346. 
Karakkaya,  ii.  1. 
Karala,  ii.  78. 
Karala-gida,  iii.  301. 
Karalvekam,  iii.  159. 
Karalye,  ii.  241. 
Karam,  i.  306,  ii.  171  . 
Karamada,  ii.  419. 
Karamardaka,  ii.  419. 
Karamoha,  ii.  419, 
Karandbis,  i.  63. 
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Karanfal,  ii.  21. 
Karanfal-i-bustani,  iii.  90. 
Karauj,  i.  468. 

„      oil,  i.  470. 
Karanja,  i.  468. 
Karankusa,  iii.  562. 
Karantoli,  ii.  75. 
Karata-pala,  ii.  413. 
Karaunda,  ii.  419. 
Karavanda,  ii.  419. 
Karavella,  ii.  79. 
Karavira,  ii.  398. 
Karavi-valli,  ii.  89. 
Karavu-badam,  i.  563. 
Karawiya  or  Karuya,  ii.  120. 
Karawiya-i-dashti  (Tersian  Syn.  for 

C.  maoulafcum) ,  ii.  110. 
Karaz,  i.  542. 
Kardi,  ii.  308. 
Kare,  ii.  207,  iii.  79. 
Karekai,  ii.  419. 
Karela,  ii.  78. 
Kare-Iakki,  iii.  73. 
Karela-toria,  ii.  80. 
Karellu,  iii.  26. 
Karerua,  ii.  459. 
Karesba-langanni,  ii.  266. 
Karfiyun,  iii.  180. 
Karbi-nimb,  i.  262. 
Kari,  iii.  79,  80,  380. 
Kari-banta,  ii.  446. 
Kari-bevu,  i.  262. 
Karigu,  ii.  683. 
Karibari — see  Kalihari. 
Karijali,  i.  556. 
Karijinange,  i.  474. 
Kari-jirigi,  i.  28. 
Karimpa,  iii.  592. 
Karinda— see  Karaunda. 
Karinga,  ii.  107. 
Karingbota,  i.  293. 
Karin  Njoti,  i.  294. 
Karintoomba,  iii.  122. 
Karipippali,  iii.  543. 
Karira,  i.  135. 
Karit,  ii.  65. 
Kariumbu,  ii.  424. 
Karivana,  ii.  107. 
Karivembu-maram,  i.  319. 
Karivepa-obettu,  i.  262. 
Kariya-polam,  iii.  467. 
Kariz,  iii.  41. 
Karkani,  i.  364. 
Karakataka,  ii.  77. 
Karkata-sringi,  i.  374. 
Karkol,  ii.  380. 
Karkom,  iii.  454. 
Karkora— see  Sankanu. 
Karlingen,  ii.  89. 


Kami  at  -  el  -  baida — tee  Hal  -  cl  -  kilkil . 

Karmikara,  i.  71. 

Karnaspbota,  i.  3G6. 

Karuikara,  i.  233. 

Karnike,  i.  459. 

Karodio,  i.  366. 

Karonda,  ii.  4L9. 

Karonta,  iii.  34. 

Karonjha,  ii.  121. 

Karpas,  i.  225. 

Karpasamu,  i.  225. 

Karpasi,  i.  225. 

Karpo-karisbi,  i.  412. 

Karpur,  iii.  7,  200. 

Karpuxa,  iii.  200. 

Karpura-kacbali    or  Kapur-kacbri, 

iii.  417. 
Karpura-valli,  iii.  92. 
Karpuram,  iii.  200. 
Karpusbpu,  iii.  426. 
KaiTapu-damar,  i.  319. 
Karsanah,  ii.  545. 
Karu,  ii.  510. 
Karu-badam,  i.  563. 
Karu-bbopala,  ii.  67. 
Karu-bogi-vittulu,  i.  412. 
Karu-parval,  ii.  73. 
Karu-pogaku,  ii.  255. 
Karu-vappu,  ii.  20. 
Karu-veppilai,  i.  262. 
Kam-wageti,  i.  268. 
Karumbu,  iii.  592. 
Karuna,  i.  269,  iii.  545. 
Karunkanam,  i.  523. 
Karun-shiragam,  i.  28. 
Karva-badam,  i.  563. 
Karva-bhopala,  ii.  67. 
Karva-indarjau,  ii.  392. 
Karvan,  ii.  133. 
Karvi  or  Karwi,  i.  50. 
Karwat,  iii.  346. 
Karwaya — see  Karawiya. 
Karwi  or  Karvi,  i.  50. 
Karwi-nai,  ii.  90. 
Karwi-tumbi,  ii.  67. 
Karwi-turai,  ii.  SO. 
Karwi-wageti,  i.  268. 
Kasab-ed-darira,  ii.  512,  iii.  539. 
Kasagbini  {Sam.  Syn.  for  Barbanta), 

iii.  313. 
Kasalu,  iii.  544. 
Kasai,  iii.  573. 

Kasai-bij  (Bombay   Syn.    for  Coix 

lacryma),  iii.  573. 
Kasamarda,  i.  520. 
Kasb  (Syn.  for  Kuaa),  iii.  575. 
Ka8bamaram,  ii.  35. 
Kasbab-cs-Sini,  iii.  501. 
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TCnshappu-vadam-kottai,  i.  563. 

TKashfa,  i.  296. 

Kashira,  i.  583. 

Kashkash,  i.  73. 

Kashkash-i-mansur,  i.  108. 

Kashmira,  ii.  296. 

Kashmiri-banafshah,  i.  141. 

Kashshing,  i.  287. 
iKashtha  kadali,  iii.  45Q, 

Kasiru,  iii.  555. 

Kasisa,  i.  118. 
Kasni,  ii.  311.  ' 
Kasonda,  i.  520. 
Kasondi,  i.  520. 
Kasoos,  ii.  547. 
Kasrat-el-azlaa,  iii,  J28. 
Kasrike,  iii.  357. 
Kassar,  i.  365. 
Kassu,  i.  570. 
Kastula,  iii.  47. 
Kasturi-arishina,  iii.  396. 
Kasturi-bhenda-che-bij,  i.  209. 
Kasturi-bhenda-vittulu,  i.  209. 
Kasturi-dana,  i.  209. 
Kasturi-manjal,  iii.  396. 
Kasturi-pasupa,  iii.  396. 
Kasus,  ii.  548. 
Katad,  i.  480. 

Katai  (Syn.  for  Kantakari),  ii.  '657. 

Katak,  ii.  505. 

.Katak-kalli,  iii.  254. 

Kataka,  ii.  505. 

Katalati,  iii.  135. 

Katal-tenna,  iii.  520. 

Katampam,  ii.  264. 

Katampu,  ii.  264. 

Eatarali,  ii.  410. 

Katera,  i.  584. 

Katfit/ii.  627. 

Kat-gular,  iii.  346. 

Katgamurgam-neturi,  iii.  504. 

Kath,  i.  557,  ii.  172. 

Hatha,  i.  557,  ii.  172. 

Katha-ehampa,  i.  233. 

Katha-el-himar,  ii.  95. 

Kathal  {Syn.  for  Artocarpus  inteffri- 

folia),  iii.  355. 
Kathbel,  i.  281. 
Kathbol,  i.  559. 
Kathir-el-rakab,  iii.  143. 
Kathira,  i.  151. 
Katho,  i.  557. 
3£atidaus,  iii.  428. 
Kat-ili-micham,  i.  266. 
£atir-el-dam  {Arabic  Syn.  for  Dragon's 

hlood),  ui.  532. 
Eatira,  i.  479. 
Katira-i-Hindi,  i.  151. 
Katir-ed-dam,  iii.  505. 


Katkaloja,  i.  964. 
Katkaranj,  i.  496. 
Katki,  iii.  10. 
Kat-kumbla,  iii.  294. 
Katlata,  i.  236. 
•Katle-tige,  i.  5-7. 
Kat-morungi,  i.  430. 
Katnim,  i.  262. 
Katori,  i.  53. 

Katon-kaida-nwavara,  iii.  388. 
Katon-theka-maravaka,  iii.  388, 
Katphal,  iii,  355. 
Katrabunga,  iii.  163. 
Katri,  iii.  75. 
Katri-indrayan,  ii.  95. 
Katr-inakkeh,  iii,  505. 
Katruvazhe,iii.  467. 
Katsareya,  iii.  43. 
Kattagiri,  iii.  163. 
Kattai-jati,  ii.  581. 
Katta-kambu,  i.  557,  ii.  172, 
Kattali-papas,  ii.  99. 
Katta-manakku,  iii.  274. 
Katta  or  Katha,  i.  55-7. 
Kattathi,  i.  537. 
Katta- vanakka,  iii.  274. 
Kattimandu,  iii.  '256. 
Kattrina  {Sans.  Syn.  for  Andropogaa 

Schcenanthus),  iii.  557. 
JKattu  or  Katu-alandu,  i.  491. 
Kattu-badra,  iii.  421. 
Kattu-bula,  iii.  449. 
Kattu-granthi,  iii.  178. 
Kattu-ilhipai,  ii.  355. 
Kattu-irki,  iii.  37. 
Kattu-kapel,  iii.  493. 
Kattu-kasturi,  i.  209. 
Kattu-kodi,  i.  57. 
Kattu-kol,  i.  523. 
Kattu-mallangi,  ii.  255. 
Kattu-mannal,  iii.  396,  426. 
Kattu-mannar — see  Kattu-mannal. 
Kattu-nimbe-gida,  i.  266. 
Kattu-narinnal,  iii.  34. 
Kattu-niruri,  iii.  264. 
Kattu-pepudal,  ii.  73. 
Kattu-popillay,  ii.  322. 
Kattu-rohini  or  Katuku-rogani,  iii.  10, 
Kattu-shiragam,  ii.  241. 
Kattu-tumatti,  ii.  65. 
Kattu-tunibi,  ii.  68. 
Kattu-tuttuva,  iii.  85. 
Kattvdli,  iii.  476. 
Katuka-kola,  iii.  180. 
Katuka-valli,  ii.  459. 
Katuku-rogani,  iii.  10. 
Katuku-roni,  iii.  10. 
Katumbhi,  i.  344, 
Katvel,  ii.  65. 


42 


INDEX 


Syn.  for 


Kau-kau,  ii.  264. 
■Kaundal,  ii.  70. 
Kaunla,  iii.  507. 
Kaunphal  [Syn.  for  Tradescantia  axill- 
aris), iii.  510. 
Kaur  {Punjab  Syn.  for  Katki),  m.  10. 
Kaureya,  ii.  391. 
Kavacula,  ii.  49. 
Kavadori,  ii.  92. 
Kavale-che-dole,  ii.  92. 
Kavali,  i.  228,  ii.  450. 
Kavath  or  Kavith,  i.  281. 
Kavatha  or  Kavitha,  i.  281. 
Kavathentlii,  i.  459. 
Kayam,  ii.  141,  147. 
Kayaphala,  iii.  355. 
Kayaputi-che-tel,  ii.  23. 
Kayaputi  ka-tel,  ii.  23. 
Kayoo-oorb,  iii.  252. 
Kayputi-nu-tel,  ii.  23. 
Kazhzr-sMkkay,  i.  496. 
Kazneh-i-dashti  (Persian 

Khari),  iii.  562. 
Kedangu,  i.  474. 
Kee — see  Eli. 
Kekku-virai,  ii.r119. 
Kekku-vitfculu,  ii.  119. 
Kekkuni  oil,  iii.  278. 
Kela,  iii.  443. 
Kela-musali,  iii.  462. 
Keli-kadam,  ii.  171. 
Kema,  ii.  143. 
Kema-i-asp,  ii.  156. 
Kempu-gandlia-chokke,  i.  463. 
Kempu-shibe-hamiu,  ii.  30. 
Kemuka,  iii.  427. 
Kenjige,  i.  506. 
Kena,  iii.  509. 
Kennegilu,  i.  412. 
Keora,  iii.  535. 
Keore-ka-mul,  iii.  451. 
Keri,  i.  382. 
Kerni,  ii.  364. 
Keaar,  iii.  464. 
Kesar-bondi,  i.  150. 
Kesar-ki-roti  (Syn. 

saffron),  iii.  458. 
Kesara,  ii.  362. 
Kesaraja,  ii.  266. 
Kesari,  i.  347,  iii-  452. 
Kesri,  i.  150,  iii.  143. 
Kesuria,  ii.  266. 
Ketaka,  iii.  535. 
Ketmie  acide,  i.  212. 

a  feuilles  de  chanvre,  u  lid. 
„     Ambrette,  i.  209. 

comestible,  i.  210. 
"     de  Oocliin-Cbine,  l.  204. 
Ken,  iii.  427. 


for  Persian 


Kevada,  iii.  536. 
Kovani,  i.  232. 
Keya,  iii.  635. 
Khadaki-rasna,  iii.  394. 
Khadira,  i.  557. 
Khadiri,  i.  538. 
Khaya  naga,  iii.  480. 
Kbair,  i.  559. 

Kiair-buva  {Syn.   for  Lesser  carda- 
mom), iii.  429. 
Khair-champa,  ii.  421. 
Khair-sar,  i.  558. 
Khairva,  i.  511. 
Khaja,  iii.  268. 
Kbajgoli-cbe-vel,  i.  365. 
Khajkolti,  iii.  313. 
Khakar,  i.  454. 
Khakar-no-gond,  i.  454, 
Khakshi,  i.  121. 
Kbalbani,  ii.  153. 
Khama,  iii.  369. 
Khamjaria,  ii.  569. 
Khanda,  iii.  369,  593. 
Khanda-kusmandaka,  ii.  69. 
Khanderus,  iii.  580. 
Khandesh  opium,  i.  89. 
Khandvel,  i.  355. 
Khanik-el-namir,  i.  11. 
Khanik-el-zeib,  i.  11. 
Khanno  oil,  iii.  378. 
Khappar-kadu,  ii.  456. 
Khapra,  iii.  130. 
Khar-i-buz,  i.  418. 
Kbar-i-khasak,  ii.  263. 
Khar-i-shutr,  i.  418. 
Khar-i-suhuk,  ii.  263. 
Khara-pisteh,  i.  3S0. 
Kharaka,  iii.  268. 
Kharaki-rasna,  ii.  437. 
Khar-brabmi,  ii.  107. 
Khardal.i.  124,  ii.  382. 
Khardi,  ii.  545. 
Khargas,  iii.  346. 
Kharik,  iii.  520. 
Kharjura,  iii.  520. 
Khark.ii.  431. 
Kbar-kusbta,  ii.  60. 
Kharoti,  iii.  346. 
Kharpat,i.  319. 
Kbarsan,  i.  401. 
Kbarsing,  iii.  23. 
Kharvat,  iii.  346. 
Kharva-yattra,  iii.  123. 
Kharya,  iii.  504. 
Kharzabi-ab,  ii.  399. 
Khasak,  i.  244.  _ 
Khasak-danah,  ii.  308. 
Kbashabi,  iii.  605. 
KhaslikhaBh— see  Kbaskhae. 
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Khaskhas,  i.  73,  iii.  571. 
Khaskbas-i-mansur,  i.  108. 
Khass,  iii.  571. 
Kbass-el-bimar,  ii.  524. 
Kbatkhati,  i.  238. 
Kbatnmbro,  i.  365. 
Kbavi,  iii.  562. 
Kbaya-i-iblis,  i.  497. 
Kbee-kbowa,  ii.  319. 
Kbera-baval,  i.  557. 
Kbera-chapha,  ii.  421. 
Kliersal,  i.  658. 
Kbesari,  i.  489. 

Khet-papra  or  papada,  ii.  197. 
Kbi-brabmi,  ii.  107. 
Khilaf,  iii.  365. 

Kbilaf-el-Balkbi    (Persian    Syn.  for 

Salix  caprea),  iii.  365. 
Kbilal-i-Khalil,  ii.  133. 
Kbilal-el-mamun,  iii.  563. 
Kbinjak,  i.  377. 
Khip,  i.  401. 
Kln'rkbejur,  ii.  364. 
Kbirvaa,  iii.  302. 
KMtmi,  i.  205. 
Khitmi  i-kucbak,  i.  205. 
Kbiyar-ehambar  or  sbambar,  i.  611. 
Kbiyar-i-kbar,  ii.  95. 
Kbobeil  (Arabic  Syn.  for  Dragon's 

blood),  iii.  532. 
Khoki,  ii.  3. 
Khokali,  iii.  291. 
Kbo-manig,  iii.  316. 
Kbopra,  iii.  516. 
Kborasan  tborn,  i.  418. 
Khorasani-ajamo,  ii.  626. 
Kborasani-ajowan,  ii.  110,  626. 
Kborasani-omam,  ii.  626. 
Kborasani-ova,  ii.  626. 
Kborasani-vadakki,  ii.  626. 
Kborasani-vamam,  ii.  626. 
Kborasani-yamani,  ii.  626. 
Khorasani-yomam,  ii.  626. 
Khoreti,  iii.  346. 
Kbubah,  i.  122. 
Kbubazi,  i.  204. 
Khubkalan,  i.  121. 
Khulakhudi,  ii.  107. 
Khulanjan,  iii.  437. 
Kbulkbul-dingala,  i.  400. 
Khun-i-siyawash,  iii.  505. 
Khunsa,  iii.  479. 
Kburasani — see  Khorasani. 
Kburasli,  ii.  376. 

Kbusru-daru  (Persian  Syn.  for  Alpinia 
officinarum),  iii.  437. 

Khusyu-uth-tbalab,  iii.  385. 
Kiasusi,  i.  115. 

Kichchili-gaddala,  iii.  399. 


Kiohcbili-pandu,  i.  268. 
Kicholiili-pazham,  i.  268. 
Kikar,  i.  557. 

Kilaipaik-kizbangu,  iii.  480. 

Kilal-el-mamun,  iii.  533. 

Kilam,  iii.  220. 

Kilan-ka-tel,  iii.  380. 

Kilavari,  iii.  483. 

Kil-daru — see  Basura. 

Kilkil  (Syn.  for  various  drugs). 

Kilz,  iii.  211. 

Kimul,  i.  393. 

Kina-kina,  ii.  175. 

Kinar,  i.  350. 

Kinbil,  iii.  297. 

King's  cumin,  ii.  116. 

Kini,  iii.  136. 

Kinio  acid,  ii.  188. 

Kinjal,  ii.  16. 

Kinjalka,  i.  71. 

Kinkini,  ii.  367,  549. 

Kinnab  t  (Arabic  Syn.  for  C.  sativa), 

iii.  322. 
Kinnatu,  iii.  302. 
Kinneb,  ii.  153. 
Kino,  i.  465,  537. 
Kinoin,  i.  467. 
Kinovin,  ii.  375. 
Kirait,  ii.  511,  iii.  46. 
Kiramal,  i.  468. 
Kiramar,  iii.  163. 
Kirauibu,  ii.  20. 
Kiranelli-gida,  iii.  266. 
Kiiara,  ii.  75. 
Kiratadi-taila,  ii.  512. 
Kirata-tikta,  ii.  511. 
Kiratbi,  iii.  489. 
Kirayat,  ii.  511,  iii.  46. 
Kirbut,  ii.  64. 
Kirchak,  ii.  627. 
Kirdamana,  ii.  110. 
Kirfab,  iii.  204. 
Kirfat-ed-darsini,  iii.  204. 
Kiri-purandan,  ii.  200. 
Kirisbivani,  iii.  355. 
Kirkundi,  iii.  274. 
Kirmala,  ii.  288. 
Kirmani-ajamo,  ii.  288. 
Kirmani-ova,  ii.  288. 
Kirni,  ii.  210. 
Kirs-giyah,  ii.  136. 
Kirtana,  i.  470. 
Kirvali,  i.  611. 
Kiryat,  iii.  46. 
Kishar-kundur,  i.  296. 
Kisbmish,  i.  357. 
Kishmisb-i-ka\yaliyan,  iii.  227. 
Kisbmish-kawali,  iii.  227. 
Kishnij,  ii.  130. 
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Kisbt-bar-kisbt,  i.  232. 
Kitrana,  ii.  95. 
Kittale,  i.  269. 
Kivancb,  i.  447. 
Kiwacbb,  i.  447. 
Kizba-nelli,  iii.  266. 
Kizbkay-nelli,  iii.  266. 
Kleeverige  Boom,  ii.  519. 
Klimmend  kraanoog,  ii.  503. 
Knikus,  ii..  308. 
Knot-grass,  iii.  148. 
Koat-komal,  iii.  60. 
Kocbai,  i.  560. 
Kocbilacbi  ptdla,  iii.  510. 
Kocbinda,  iii.  476. 
Kocbrik,  i.  46. 
Kodamuraka,  ii.  391. 
Kodasiga,  ii.  391. 
Kodasigiiia,  iii.  269. 
Kodava-porsh,  i.  338. 
Kodi-kakkatan-virai,  ii.  630. 
Kodi-murukkan,  i.  458. 
Kodi-palai,  ii.  444. 
Koditani,  iii.  316. 
Kodu-murakkan-brja,  ii.  39-2. 
Kcenigin,  i.  265. 
Kohala,  ii.  68. 
Kobi-bbang,  ii.  631. 
Kobl-Farsi,  i.  477. 
Kobl-Kirmani,  i.  477. 
Koivel,  iii.  76. 
Kokam,  i.  164. 

Kokam  butter,  i.  164. 

Kokam-cba-tel,  i.  164. 

Kokam  fruit,  i.  164. 

Kokanada,  i.  71. 

Kokilaksba,  iii.  36. 

Koklrita,  ii.  541, 

Kokoranj,  ii.  15. 

Kolatungamuste,  iii.  554. 

Kola-vabka,  iii.  36. 

Kolavu,  i.  509. 

Kolejan,  i.  363. 

Koli-cbe-cbutar,  iii.  45. 

Kolista,  iii.  36. 

Kolkanda,  iii.  476. 

KoLkapbul,  ii.  406. 

KoUa,  i.  509. 

Kollay-cottaynelTay,  iii.  70. 
Kolli-vittulu,  ii.  530. 
Kollu,  i.  489. 
Kolluk-kay-velai,  i.  415.. 
Kolsunda,  iii.  36. 
Komal,  ii.  138. 
Komari,  iii.  467. 
Komri,  i.  506. 
Kon,  i.  479. 

Konda-amadam,  iii.  S1I. 
Konda-gogu,  i.  151. 


Konda-juvi,  iii.  347. 
Konda-kalava,  iii.  416'. 
Konda-kasbiuda,  i.  260. 
Konda-tamara,  iii.  5U3. 
Konda-vepa,  i.  330. 
Kongles,  i.  218. 
Korm.au,  i.  511. 
Konnari,  iii.  554. 
Konraik-kai,  i.  511. 
Konya,.  iii.  287. 
Koo — see  Ku. 
Koolabya,  i.  430. 
Koopamaynee,  iii.  292. 
Kooroontboo,. iii.  230. 
Korai,  iii.  552. 
Korakanda,  iii.  467. 
KorakapuU,  i,  168. 
Kora-maddi,  iii.  268. 
Korangi,  iii.  428. 
Koran-tutti,  i.  208. 
Korapbad,  iii.  467. 
Korarima  cardamom,  iii.  436v 
Koratti,  ii.  70. 
Koreta,  i.  206. 
Korinda,  ii.  419, 
Koriyun,  ii.  130. 
Kosbataki,  ii.  81. 
Kosbta,  ii.  296. 
Kosimb,.i.  370. 
Kosin,  i.  573. 
Kost-kulijan,  iii.  440*v 
KotamalU,  ii.  129. 
Kotampan,  iii.  607. 
Kota-valli,  iii.  543. 
!  Kote,  iii.  287. 
:  Kotba,  i.  281. 
Kotba-gandbal,  ii.  214. 
Kotbmir,  ii.  129. 
1  Kottai-mundiri,  i.  385. 
■  Kottak-karandai,  ii.  257. 
:  Kottruk,  ii.  104. 

Kottumbari,  ii.  129. 
I  Kotu-veli,  ii.  329. 

Kounti,  i.  265. 

Koura-sana,  ii.  256. 

Kouri-buti,  ii.  523. 
.  Kousso,  i.  571. 

Kovair  ii.  86. 

Kovaria,  i.  515; 

Kovidara,  i.  536. 

Kowit,  i.  281. 

Kracbura,  iii.  399. 
j  Krade,  iii.  345. 

Kramuka,  iii.  22. 

Krisbna-cbura,  i.  506* 

Krisbna-jiraka,  i.  28,  ii.  119. 

Kri8hna-kamboji,iii.  264. 

Krisbna-keli,  iii.  132. 

Krisbna-pbala>  ii.  419. 
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Krishna -sariva,  ii.  424. 

Krishna-tamara,  iii.  419. 

Kshetra-parpata,  i.  69,  ii.  198. 

Kshetra-vakra,  i.  69. 

Kshira-chanipa,  ii.  421. 

Kshira-kakkoli,  i.  268. 

Ksliira-ksliava,  ii.  457. 

Kshiri,  ii.  364. 

Kshirini,  i.  457. 

Kshudragniinantha,  iii.  77. 

Kua(jT«>»i7forC.  angustifolia),  iii.  405. 

Kubar,  iii.  424. 

Kubja-prasarani-taila,  ii.  229. 

Kubo,  iii.  123. 

Kuchaphala,  ii.  44. 

Kuchela,  ii.  459. 

Kuchila,  ii.  458. 

Kuchila -lata,  ii.  502. 

Euda,  ii.  391. 

Kudari,  ii.  89. 

Kudrap-dukku,  i.  231. 

Kudumiris-Tvel,  i.  260. 

Kuhili,  i.  447. 

Kuhl,  iii.  505. 

Kugar-lata,  ii.  81. 

Kugar-vel,  ii.  81. 

Kukka-pala,  ii.  437. 

Kukkavaminta,  i.  131. 

Kukronda,  ii.  252. 

Kukseem,  ii.  243. 

Kukshima,  iii.  4. 

Kuksungh,  ii.  252. 

Kukubha,  ii.  11. 

Kukundara,  ii.  252. 

Kukura-chura,  ii.  211. 

Kukkura-dru,  ii.  252. 

Kukkur-chita,  iii.  211. 

Kulahala,  iii.  4. 

Kulahpar,  ii.  143. 

Kulaka,  ii.  459. 

Kulanjana,  iii.  441. 

Kulan-nu-phul,  iii.  123. 

Kulap-palai,  ii.  391. 

Kulappalai-virai,  ii.  392. 

Kulattha,  i.  489. 

Kulhari,  iii.  480. 

Kuli,  iii.  2S7. 

Kuliakhara,  iii.  36. 

Kulijan,  iii.  437. 

Kiilla-kith,  iii.  338. 

Kullepasbi,  iii.  628. 

Kulthi,  i.  489. 

Kidu,  i.  228. 

Kulugolika,  iii.  36. 

Kumara,  iii.  467. 

Kumbai,  ii.  207. 

Kumbha,  ii.  19. 

Kumbha-phul,  iii.  123. 

Kumbha- voni,  iii.  123. 


Kumbhi,  ii.  19. 
Kunbhi-paki,  iii.  356.. 
Kumbhia,  ii.  12. 
Kumbuli,  ii.  68. 
Kumbulu,  iii.  70. 
Kumkum,  iii.  453. 
Kumra,  ii.  68. 
Kumra-pindi,  iii.  138. 
Kumudariii.  356. 
Kunar,  i.  350. 
Kunch,  iii.  573. 
Kunchaphala,  ii.  459. 
Kunchicka,  ii.  114. 
Kundel,  ii.  161. 
Kunderu,  i.  477. 
Kundur,  i.  295. 
Kundur-el-madahraj,  i.  296 
Kundur-el-unsa,  i.  296. 
Kundur-el-zakar,  i.  296. 
Kunduri,  ii.  86. 
Kunduru,  i.  296. 
Kunjiliyam,  i.  195. 
Kungum-pu,  iii.  453. 
Kunjad,  i.  477,  iii.  28. 
Kunku,  i.  347. 
Kunkudu-kayalu,  i.  368. 
Kunkuma,  iii.  453. 
Kuntali,  ii.  95. 
Kuntiga,  ii.  442. 
Kupaimeni,  iii.  291. 
Kupanti,  ii.  561. 
Kupa-veela,  ii.  424. 
Kupeiron,  iii.  553. 
Kupilu,  ii.  459. 
Kuppa-mani,  iii.  291. 
Kuppaichettu,  iii.  291. 
Kuppaimeni,  iii.  291. 
Kuppi,  iii.  291. 
Kurak,  i.  319. 
Kurachilla,  ii.  459. 
Kurangaka,  iii.  295. 
Kuranta,  iii.  43. 
Kuravaka,  iii.  43. 
Kurcha-sekh-ara,  iii.  614. 
Kurchi,  ii.  391. 
Kurdu,  iii.  139. 
Kurfah,  i.  158. 
Kurfus,  i.  225. 
Kurkha,  iii.  92. 
Kurki,  ii.  427. 
Kurkur-jihwa,  i.  364. 
Kurnah,  iii.  41. 
Kurpa,  ii.  35. 
Kurti,  iii.  287,  400. 
Kuruchitta,  ii.  459. 
Kuru  Ohuntz,  i.  236. 
Kuru-el-asafir,  iii.  H2. 
Kuru-khajur,  i.  332. 
Kuru-kutki,  iii.  10. 
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Kuru-mulaka,  iii.  166. 

Kurupale,  iii.  272. 

Kumvaka,  iii.  43. 

Kuruveylam,  i.  556. 

Kuruvingi,  ii.  527. 

Kuruvraiidadawan,  ii.  69. 

Kurumba,  iii.  123. 

Kuramia,  ii.  419. 

Kurupu-maruta-maram,  ii.  16. 

Kurtam,  ii.  308. 

Kuruya — see  Karawya. 

Kusa,  iii.  675. 

Kusar,  i.  319.  _ 

Kusavebela,  iii.  593. 

Kusbmanda,  ii.  68. 

Kushta,  ii.  296. 

Kusbta-patali,  iii.  20. 

Kusbumba,  ii.  308. 

Kusbuth  or  Kusbootb,  i.  475,  ii.  547. 

Kust-el-babri,  ii.  297,  iii.  451. 

Kust-el-halu,  ii.  298,  iii.  451. 

Kust-i-sbami,  ii.  259. 

Kust-i-sbirin,  ii.  298. 

Kust-i-talkh,  ii.  298. 

Kustbumbari,  ii.  129. 

Kusum,  ii.  308. 

Kusumba,  ii.  308. 

Kusumbe,  ii.  308. 

Kusumbba,  ii.  308. 

Kut,  ii.  296,  300. 

„   mitba,  ii.  300. 
Kutaila,  i.  110. 
Kutaja.ii.  392. 
Kutajarisbta,  ii.  392. 
Kutakan,  ii.  107. 
Kutaki,  iii.  4,  10. 
Kutaruna,  ii.  527. 
Kutcboo,  iii.  404. 
Kutberai-kolapadi,  ii.  536. 
Kutbekar,  i.  411. 
KutM,  iii.  10. 
Kuttra,  iii.  7. 
Kuttun,  i.  125. 
Kuvali,  ii.  68. 
Kuvara,  iii.  424,  467. 
Kuzbura,  ii.  130. 
Kwei,  iii.  204. 
Kyadage,  iii.  535. 
Kydia  oalyoina,  i.  228. 
Kyllingia  monocepbala,  i.  21,  iii.  656. 
,,      triceps,  iii.  566. 


Labiate,  iii.  83. 
Labidat-el-baida,  iii.  1. 
Lactuca  Heyneana,  ii.  319. 

,,       .scariola,  ii.  313. 
Laotucarium,  ii.  314. 
Lactucic  acid,  ii.  315. 


Lactucin,  ii.  314. 

Lactucono,  ii.  314. 

Ladies'  smock,  i.  30. 

Lagenandra  toxicaria,  i.  10,  iii.  648. 

Lagenaria  vidgaris,  ii.  67. 

Laggera  aurita,  ii.  255. 

Lagbu-kbatai,  ii.  557. 

Lagondium,  iii.  74. 

Labana-gokbru,  i.  243. 

Lahan-kbari-narvel,  iii.  76. 

Lahan-nayeti,  iii.  250. 

Labsan,  iii.  488. 

Lai,  i.  477. 

Laiteron,  ii.  319. 

Laitue,  ii.  313. 

Laja,  iii.  602. 

Lajak,  i.  538. 

Lajalu,  i.  247,  538. 

Lajri,  i.  247,  538. 

Lakki,  iii.  73. 

Lakri-pagbanbed  or  pashanbed,  i.  585 
Lakri-rewand-Cbini,  iii.  153. 
Laksbamana,  ii.  581. 
Lakshataru,  i.  455. 
Laksbmi-devatya,  ii.  562. 
Lal-ambari,  i.  212. 
Lal-babman,  ii.  304. 
Lal-bberenda,  iii. .272. 
Lal-bbui-amla,  iii.  266. 
Lal-bbui-avala,  iii.  266. 
Lal-bon-lavanga,  ii.  49. 
Lal-cbandan,  i.  462. 
Lal-cbita,  ii.  329. 
Lal-chitra,  ii.  329. 
Lal-cbitrak,  ii.  329. 
Lal-goacbi-pbal,  ii.  30. 
Lal-jam,  ii.  30. 
Lal-indrayan,  ii.  70. 
Lal-mirach  or  mirch,  ii.  663. 
Lal-moricb,  ii.  563. 
Lal-safri-am,  ii.  30. 
Lallemantia  Royleana,  iii.  90. 
Lalo,  i.  220. 
Lamajjaka,  iii.  562. 
Laminaria  saccharina,  iii.  641. 
Lamjak,  iii.  562. 
Lamkana,  iii.  268. 
Lampooyang,  iii-  401. 
Lompourde,  ii.  262. _ 
Lampracboeniiini  microcephalum, 

ii.  244. 
Lampuium,  iii.  401. 
Lang,  i.  4S9. 
Langala,  iii.  514. 
Langalika,  iii.  4S0. 
Lanka-moricb,  ii  663. 
Lanka-sij,  iii.  252. 
Languo  de  femnie,  i.  690. 
Languli,  iii.  480. 
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Lanifcra  arbor,  i.  216. 
Lanthopine,  i.  88. 
Lapadi,  iii.  139. 
Lappuliora,  i.  238. 
Larch  Agaric,  iii.  631. 
Laricin,  iii.  632. 
Lasa,  iii.  378. 
Lasan,  iii.  4S8. 
Lashun,  iii.  488. 

Lasiosiphon  erioceplialus,  iii.  226. 
Lasora,  ii.  513. 
Lassa,  iii.  378. 
Lasuna,  iii.  488. 
Lata-kasturi,  i.  412. 
Lata-kasturika,  i.  412. 
Lata-phatkari,  i.  366. 
Latak,  i.  245. 
Latchira,  iii.  185. 
Lathyrismus,  i.  400. 
Lathyrus  sativus,  i.  489,  490. 
Laudanine,  i.  88. 
Laudanosine,  i.  88. 
Launcea  nudicaulis,  ii.  319. 

,,      pinnatifida,  ii.  318. 
Laung,  ii.  20. 
Laurel  Bay,  iii.  214. 

,,     nut  oil,  i.  173. 
Laurie  acid,  iii.  216. 
Laurier,  iii.  214. 

,,      Rose,  ii.  398. 
Laurineae,  iii.  199. 

Laurotetanine,  iii.  211,  212,  214,  217. 

Laurua  nobilis,  iii.  214. 

Lavala,  iii.  554. 

Lavandula  Stoschas,  ii.  93. 

Lavang,  ii.  20. 

Lavanga-pattai,  iii.  203. 

Lavanga-patte,  iii.  203. 

Lavanga-pu,  ii.  20. 

Lavangalu,  ii.  20. 

Lavasat,  ii.  202. 

Lavender  (French),  iii.  93. 

,,       cotton,  iii.  94. 
Lawsonia  alba,  ii.  41,  524. 
Lazak-el-dahab,  ii,  157. 
Leaf-nut,  ii.  17. 

Lebidieropsis  orbicularis,  iii.  269. 
Ledebouria  hyacinthoides,  iii.  478. 

,,        maculata,  iii.  478. 
Lee — see  Li. 
Leea  crispa,  i.  365. 
,,    hirta,  i.  365. 
„    macrophylla,  i.  364. 
,,    sambucina,  i.  363. 
,,    Staphylea,  i.  363. 
Leguminosfe,  i.  400. 
Lemon,  i.  268. 

ii      grass,  iii.  564. 
>i        ii    oil,  iii.  565. 


Lemon  juioo,  i.  274. 

Lendi-pippali,  iii.  175. 

Lendva,  iii.  338. 

Leonotis  nepetoefolia,  iii.  125. 

Leopard's  bane,  ii.  292. 

Lep,  i.  479. 

Lepidin,  i.  119. 

Lepidium  graminifolium,  i.  119. 

„       Iberis,  i.  118. 

latifoUum,  i.  119. 
ruderale,  i.  119. 

,,       sativum,  i.  120. 
Lettsomia  atropurpurea,  ii.  628, 
Lettuce,  ii.  313. 

,,      opium,  ii.  314. 
Leucas  aspera,  iii.  122. 
,,     cephalotes,  iii.  123. 

„     linifolia,  iii.  123. 
,,     zeylanica,  iii.  123. 
Leucindigo,  i.  410. 
Leucoje,  i.  130. 
Leukoion,  i.  130. 
Lewa,  i.  79. 
Liane  vermifuge,  ii.  13. 
Libadiyun  or  Lifadiyun,  ii.  330. 
Lichenes,  iii.  627. 
Lignum  Aloes,  iii.  217. 

„      colubrinum,  ii.  503. 
Ligustrum  Roxburghii,  ii.  380. 
LiliaceaB,  iii.  567. 
Lili-chahe,  iii.  564. 
Limbado,  i.  323. 
Limnophila  gratioloides,  iii.  7. 

,,        gratissima,  iii.  7. 
Limonia  acidissima,  i.  267. 

,,      alata,  i.  266. 
Limodorum  virens,  iii.  388. 
Limpaka,  i.  269. 
Limri,  i.  260. 
Limu,  i.  268,  270. 
Lin  usuel,  i.  239.  - 
Lindenbergia  urticaefolia,  iii.  6. 
Linese,  i.  239. 
Linga-tondi,  ii.  92. 
Lingur,  iii.  73. 
Linoleic  acid,  i.  241. 
Linoxyn,  i.  241. 
Linseed,  i.  239. 

„      oil,  i.  240. 
Lintsao,  iii.  104. 
Linum  usitatissimum,  i.  239. 
Lippia  nodiflora,  iii.  57. 
Liquidambar  orientalis,  i.  593. 
Liquid  Storage,  i.  593. 
Liquorice,  i.  491. 
Lisan-el-asafir,  ii.  393. 
Lisan-el-hamal,  iii.  128. 
Lisan-eth-thour,  ii.  520. 
Liseron  des  champs,  ii.  542. 
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Lisba,  Hi.  378. 

Iiitstea  sebifera,  iii.  211. 

„     Stocksii,  iii.  213. 
Little  man's  bread,  iii.  629. 
Lobelia  nicotiansefolia,  ii.  322. 
Lobeline,  ii.  324. 
Lobus  echinodes,  i.  497. 
Lodh,  ii.  373. 
Lodhar,  ii.  373. 
Lodhra,  ii.  373. 

Lodoicea  seychellarum,  iii,  620, 

Loganiacese,  ii.  458. 

Loganin,  ii.  469. 

Lohita-rakta,  iii.  296. 

Lokhandi,  i.  294,  355,  ii.  35, 

Lola-sara,  iii.  467. 

Lolium  temulentum,  iii.  585, 

Lonamla,  i.  158. 

London  Rocket,  i.  121. 

Long,  ii.  20. 

Long  Pepper,  iii.  176. 

Loni,  i.  158. 

Lonia,  i.  158. 

Lonika,  i.  158, 

Loo — see  Lu. 

Looch  vert,  i.  380. 

Loonooweela,  iii.  9. 

Lopez  root,  i.  261. 

Lorantbacea?,  iii.  227. 

Lorantbus  f alcatus,  iii.  231 . 

,,        longiflorus,  iii.  230, 
Lot,  iii.  547. 
Lotur  bark,  ii.  374. 
Loturidine,  ii.  375. 
Loturine,  ii.  375. 
Lotus  flowers,  i.  71. 
Louz-el-murr,  i.  564, 
Lorage,  ii.  116. 
Luban,  i.  295. 

„     Javi,  ii.  370. 
„     Mayati,  i.  298,  301. 
Lubanat,  i.  155. 
Lucerne,  i.  207. 
Lucruban,  i.  147. 
Luf  orLufa,  ii.  91. 
Luffa  acutangula,  ii.  80. 

,,     araara,  ii.  81. 

,,     ecbinata,  ii.  81. 
Luffab,  ii.  583. 
LufTein,  ii.  85. 
Lufiniki,  ii.  306. 
Luna,  i.  44. 
Lukrabo,  i.  142,  146. 
Lupigenin,  i.  485. 
Lupin  blanc,  i.  483. 
Lupinin,  i.  485. _ 
Lupinus  albus,  i.  483. 
Lupulidine,  i.  485. 
Luvunga  scandens,  i.  268. 


Luywan,  iii.  628, 
Luzaninc,  i.  485, 
Luzinine,  i.  485, 
Lycaconinc,  i.  15. 
Lycaconitine,  i.  13, 
Lycium,  i.  65. 
Lycoctonine,  i.  7,  11, 
Lyra  appel,  ii.  366. 
Lythracese,  ii.  37. 


Ma,  i.  382. 

Ma-el-kbilaf,  iii.  366. 
Ma-ob,  iii.  309. 
Maana,  iii.  567. 
Mabli,  i.  132. 

Macaranga  Roxburgbii,  iii.  315, 
Macassar  oil,  i.  370. 
Mace,  iii.  192. 

,,      (Bombay),  iii.  197. 
Macene,  iii.  196. 
Machi  kayi,  iii.  360. 
Machipatri,  ii.  285. 
Macbipattiri,  ii.  285. 
Macboti,  iii.  148. 
Macis,  iii.  192. 

Macziwa-ya-watu-wawili,  iii.  506. 
Mada-cbettu,  iii.  82. 
Mada-bagala,  ii.  75. 
Mada-kacbul,  iii.  404. 
Mada-lada,  i.  269. 
Madalai,  ii.  44. 
Madana,  ii.  204. 
Madana-buntakadu,  ii.  230. 
Madana -gbanta,  ii.  230. 
Madana-gbettu,  ii.  230 
Madana-gingelu,  i.  239. 
Madana-kama-pu,  iii.  20,  383. 
Madan-mast,  iii.  546. 
Madanvriksb,  ii.  211. 
Madar,  ii.  428. 
Madar-alban,  ii.  436. 
Madar-fluavil,  ii.  436. 
Madder,  ii.  231. 
Maddi,  ii.  226. 
Madeyan,  i.  509. 
Madba-pati,  iii.  123. 
Madhudruma,  ii.  355. 
Madbukarkatika,  i.  269. 
Madbu-madbavi,  ii.  355. 
Madhupusbpa,  ii.  355. 
Madhurasa,  iii.  493. 
Madbuka,  i.  492,  ii.  355. 
Maduka-sara,  ii.  355. 
Madbula,  iii.  608. 
Madbura-tvacba,  ii.  12. 
Madhurika,  ii.  125. 
Madbvalu,  iii.  551. 
Madbva-sava,  ii.  355. 


INDEX. 


Ifadhyatiha^maUige,  iii.  132. 
pEadorous,  ii.  432. 
Iladraa  Wonnwood,  ii.  248. 
Maeda-lakari,  iii.  211. 
Magara  elam,  iii.  433. 
Mugath-i-Hiudi,  iii.  211. 
Maggave-gida,  ii.  211. 
Maghas-ahuddlii,  i.  345. 
Magiya-main,  i.  160.  t 
Magnoliacero,  i.  39. 
Mahabala,  i.  206. 
Mahagodhuma,  iii.  608. 
Mahakala,  ii.  70. 
Mahakumbhi,  iii.  356. 
Mahahmg,  i.  268. 
Mahalunga,  i.  269. 
Maka-midi,  iii.  67. 
Maha-nmla,  ii.  90. 
Makanimb,  i.  291. 
Maka-nimba,  i.  291,  331. 
Maharukk,  i.  291. 
Maln'ttikta,  iii.  46. 
MakaUb,  i.  567. 
Mahauaracka-i'asa,  iii.  281. 
Makapus-woela,  i.  540. 
Mahati,  ii.  556. 
Mahanshada,  iii.  421. 
Maliilu,  ii.  341. 
Makilyun,  iii.  180. 
MaMr-liarj,  i.  50. 
Mab.izab.rah,  iii.  1. 
Mabizabraj,  iii.  1. 
Makmudak,  ii.  545. 
Mab-parwin,  i.  20,  iii.  399. 
Makudanak,  iii.  255. 
Mabudo,  ii.  355. 
Makwa,  ii.  356. 
Maida-lakri,  iii.  211. 
Maida-lakti,  iii.  211. 
Maiden  bail-,  iii.  625. 
Mail-kannai,  i.  506. 
Mainpbal,  ii.  204. 
Maipbal,  iii.  360. 
Maize,  iii.  579. 
Maizena,  iii.  580. 
Maja,  iii.  360. 
Majitk,  ii.  231. 
Majuu,  iii.  324. 
Majupbal,  iii.  360. 
Maka,  ii.  266. 
Makadi,  ii.  215. 
Makal,  ii.  70. 
Makaranda,  i.  71.   •  . 
Makar-limbu,  i.  266. 
Makhana,  i.  72. 
Makbmal,  ii.  321. 
Makka-skolam,  iii.  579. 
Makkai,  iii.  579. 
Makki-uiarain,  i.  168. 


Maklai-gond,  i.  541. 
Makoi,  ii.  549. 
Malviiya-chilauni,  i.  190. 
Makulaka,  iii.  311. 
Makushtha,  i.  488. 
Malabar  Cardamom,  iii.  428. 
„      Kino,  i.  464. 
,,      Nigktskado,  iii.  148. 
,,      nut,  iii.  50. 
Malabari-halad,  ii.  426. 
Malabari-pan-ki-jar,  iii.  437. 
Malabari-supari,  iii.  383. 
Malabari-vacha,  iii.  441. 
Malabatbron,  iii.  184. 
Malacho,  i.  204. 
Malachra  capitata,  i.  228. 
Malague,  i.  567. 
Mala-karunnay,  i.  260. 
Mala-kuli,  i.  590. 
Malai-tamara,  iii.  503. 
Malai-tangi,  i.  206. 
Malai-vembu,  i.  330. 
Malai-veppam,  i.  330. 
Malan-kua,  iii.  416. 
Malbhok,  iii.  444. 
Malilotus,  i.  405. 
Malkanguni,  i.  343. 
Mallea,  ii.  211. 
Malleamothe,  ii.  211. 
Mallotoxin,  iii.  300. 
Mallotus  pbilippinensis,  iii.  296. 
Malokia,  i.  205. 
Malum  aureum,  i.  579. 
Malva  parviflora,  i.  228. 
„    rotundifolia,  i.  204. 
,,    sylvestris,  i.  204. 

Malvaceae,  i.  201. 

Malvi-gokhru,  iii.  34. 

Malwa  Opium,  i.  89,  91. 

Mamao,  ii.  53. 

Mambala-konnai,  i.  511. 

Mamekb,  i.  37. 

Mamijva,  ii.  515. 

Mamiran,  i.  31,  248. 

Mamitba,  iii.  61. 

Mauaka,  iii.  544. 

Manal-kirai,  ii.  205. 

Manamauda,  iii.  545. 

Maua-pasupu,  iii.  403. 

Manatta-kali,  ii.  549. 

Mancbi,  ii.  456. 

Manda,  ii.  456. 

Mandala,  iii.  468. 

Mandar,  i.  451. 

Mandara,  i.  452,  ii.  429. 

Mandaramu,  ii.  428. 

Mandragora  caulescena,  ii.  581. 
,,         omoinarum,  ii.  581 
,y        vernalia,  ii.  582. 
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Mandragore,  ii.  581. 
Mandragorine,  ii.  68-1. 
Mandrake,  ii.  581. 
Manduka-parni,  ii.  107. 
Manduparni,  iii.  374. 
Manelli,  i.  411. 
Mangal,  iii.  586. 
Mangalya,  i.  23,  iii.  390. 
Mangalyarha,  i.  23. 
Manga-maram,  i.  382. 
Manga-nari,  iii.  7. 
Maiigaie-bongarc,  ii.  204. 
Mangaruli,  i.  362. 
Mangifera  indica,  i.  381. 
Mango,  i.  381. 
Mangostan,  i.  167. 

,,  utan,  ii.  365. 

Mangosteen,  i.  167. 
Mangostin,  i.  167. 
Mangrove,  i.  498. 
Manguier,  i.  381. 
Mang-ustah,  i.  167. 
Manja-kadarnbe,  ii.  171. 
Manja-pu,  ii.  376. 
Manjal,  iii.  407. 
Manjal-mutlangi,  ii.  134. 
Manjara-sejari,  iii.  291. 
ManjesMa,  "ii.  231. 
Manjisktha,  ii.  231. 
Manjith,  ii.  231. 
Manjitti,  ii.  231. 
Manjushta,  ii.  231. 
Man-kand,  iii.  388. 

Manna  (Alkagi),  i.  418. 
„      (Calotropis),  ii.  430. 
„      (Cotoneaster) ,  i-  583. 
„      (Tamarisk),  i.  161. 

Mannal,  iii.  407,  544. 

Mannetjes-nooten,  iii.  197. 

Mansa-sij,  iii.  253. 

Manshim,  i.  320. 

Mansi,  ii.  233. 

Man-sy-lan,  iii.  465. 

Manya,  iii.  388. 

Maphal,  iii.  360. 

Maralingam,  i.  133. 

Maramanjal,  i.  63. 

Marandi,  iii.  42. 

Maravara  Tsjembu,  iii.  549. 

Maravetti,  i.  148. 

March  Violet,  i.  140. 

Marchu,  ii.  563. 

Marchubeb,  iii.  486. 

Mardarakht,  i.  119. 

Mardum-gyah,  ii.  583. 

Maredi,  ii.  251. 

Margiyek,  iii.  486. 

Margosa  oil,  i.  327. 

,,      oil-cake,  i.  330. 
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Man,  iii.  33S. 
Maricha,  iii.  168. 
Marijaneh,  ii.  345. 
Mari-manchedi,  i.  395. 
Marinalu,  iii.  407. 
Marjad-vel,  ii.  536. 
Marjolaiue,  iii.  108. 
Marjoram,  iii.  108. 
Markava,  ii.  266. 
Marking-nut,  i.  389. 
Marlumatta,  ii.  262. 
Marmaj,  ii.  127. 
Marmakkuz,  ii.  521. 
Marmelos  de  Benguala,  i.  278. 
Marori,  i.  232. 
Marorpkali,  i.  232. 
Marrube  blanc,  iii.  117. 
Marmbiin,  iii.  121. 
Marrubium  vulgare,  iii.  117. 
Marsada,  ii.  15. 
Marsh  Mallow,  i.  201. 

,,     Marigold,  i.  37. 
Marsdenia  Roy  Iii,  ii.  458. 
Martynia  diandra,  iii.  36. 
Mamdam-pattai,  iii.  355. 
Maruk-kallan-kai,  ii.  204. 
Marul,  iii.  493. 
Maruthu,  ii.  16. 
Marutonri,  ii.  41. 
Maruva,  iii.  109. 

Marvel,  ii.  449. 

„      of  Peru,  iii.  132. 

Marvivel,  ii.  449. 

Marwa,  iii.  108. 

Marygold,  ii.  322. 

„        (French),  ii.  321. 

Marzangush,  iii.  109. 

Marzanjush,  iii.  109. 

Masandari,  iii.  60. 

Mash,  i  488. 

Masha,  i.  488. 

Mashani,  i.  491. 

Mashaparni,  i.  491. 

Mashi-kai,  iii.  360. 

Masho,  iii.  109. 

Mashparni,  i.  491. 

Masht-el-ghoul,  i.  208. 

Maslun,  iii.  150. 

Mastaki,  i.  379. 

Mastaru,  ii.  285. 

Mastich,  i.  379. 

Masur,  i.  489. 

Masura.i.  489. 

Maswai-gond,  i.  641. 

Mata,  iii.  468. 

Matangnar,  i.  266. 

Matar,  i.  489. 

Matcho-ya-watu-wawili,iii.  606. 
Math,  i.  488. 
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Mathaghasa,  iii.  514. 
Matijer,  iii.  125. 
Matisul,  iii.  125. 
Matoyandika,  iii.  593. 
Matricaria  Obamomilla,  ii.  274. 
Matthiola  incana,  i.  120,  130. 
Matti-pal,  i.  293. 
Matti-pal-tiga,  ii.  534. 
Maua,  ii.  355. 
Maulsari,  ii.  362. 
Maunthakkooroontho,  i.  137. 
Mauve  sauvage,  i.  204. 
Mauz,  iii.  443. 
May,  i.  370. 
Mayal,  iii.  148. 
Mayaphal,  iii.  360. 
Mayika,  iii.  360. 
Mayin,  iii.  360. 
Mayir-manikliani,  i.  206. 
Mayna,  ii.  211. 
Mayuraka,  iii.  627. 
Mazariyim,  iii.  224. 
Mazariyun-i-Hindi,  i.  459. 
Mazarona,  ii.  286. 
Mazhu,  i.  492. 
Mazu,  Mazun,  iii,  361. 
Mazuphal,  iii.  360. 
Meadow  Rue,  i.  34. 
Meah-sayelah,  i.  595. 
Meconic  acid,  i.  88. 
Meconidine,  i.  88. 
Meconin,  i.  88. 
Meconopsis  aculeata,  i.  112. 
,,        nepalensis,  i.  112. 
Walliehii,  i.  112. 
Meda,  iii.  211. 
LVIeda-lakadi,  iii.  211. 
Medical  opium,  i.  89. 
Medicinier,  iii.  274. 

,,        d'Espagne,  iii.  277. 
Meena-harma,  i.  310. 
Meefciya,  i.  307. 
Meghabha,  ii.  25. 
Meghavarna,  ii.  25. 
Mehak,  i.  492. 
Mehedi,  ii.  41. 
Mehndi,  ii.  41. 
Mekamettavi-chettu,  i.  366. 
Melaleuca  Leucadendron,  ii.  23. 
Melanthin,  i.  29. 
Melanthion,  i.  28. 
Melastomaceaj,  ii.  34. 
Melezitose,  i.  420. 
Melia  Azadirachta,  i.  322,  547. 

„    Azedarach,  i.  330. 

,,    dubia,  i.  332. 
Meliacere,  i.  322. 
Melilot,  i.  404. 
Melilotus  alba,  i.  405. 


Molilotua  parviflora,  i.  405. 
Melissa,  iii.  117. 
Melon  d  eau,  ii.  63. 
Memecylon  edule,  ii.  34. 

,,        tinctorium,  ii.  35,  iii.  297 
Memecylon  comestible,  ii.  34. 
Menasbina-kaya,  ii.  563. 
Meiiasa,  iii.  166. 
Mendi,  ii.  41. 
Mendika,  ii.  41. 
Menispermacese,  i.  47. 
Menispermine,  i.  52. 
Menpbal,  ii.  204. 
Mente,  i.  401. 
Mentha  aquatica,  iii.  103. 
arvensis,  iii.  103. 

,,       var.  piperascens, 
iii.  104. 
,,      incana,  iii.  103,  108. 
,,      piperita,  iii.  103. 
,,      sativa,  iii.  103. 
,,      sylvestris,  iii.  101. 
Mentbe  sauvage,  iii.  101. 
Mentbol,  iii.  104. 
Mentbya,  i.  401. 
Mentula,  i.  401. 
'  Iferadu,  i.  155. 
Merabsingbi,  ii.  450. 
Meras,  ii.  60. 

Merendera  persica,  iii.  496. 
Mesha-sringi,  ii.  451. 
Mesta-pat,  i.  213. 
Mesua  ferrea,  i.  170. 
Mesua  Nagbas,  i.  170. 
!  Metbi,  i.  401. 

,,     modaka,  i.  402. 
Methyl-coniine,  ii.  113. 
Metbylcrotonic  acid,  iii.  284. 
Mexican  Poppy,  i.  109. 
Mezereon,  iii.  224. 
Mhaisa-bol,  i.  310. 
Mbaisa-guggal,  i.  310. 
Miab— see  Mcab. 
Micbelia  Cbampaca,  i.  42. 

,,      nilagirica,  i.  43. 

,,       Rheedii,  i.  42. 
Micromeria  capitellata,  iii.  108. 
Midi-gass,  iii.  67. 
Milagay,  ii.  563. 
Milagu,  iii.  166. 
Milakaranai,  i.  260. 
Mil  em  rama,  ii.  271. 
Milb-el-tartir,  i.  358. 
Milk-bush,  iii.  252. 
Milk-thistle,  ii.  319. 
Milk-weed,  ii.  427. 
Millefeuille,  ii.  271. 
Millett,  iii.  580. 
Mimosa  pudica,  i.  538. 
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Mimumuli,  i.  488. 
MimusopB  Elengi,  ii.  362. 

,,       hexandra,  ii.  364. 
Mindhal  or  Mindhla,  ii.  204. 
Migut,  iii.  253. 
Mint,  iii.  101. 
Mirabilis  Jalapa,  iii.  132. 
Mirach,  iii.  166. 
Mirapa-kaya,  ii.  563. 
Mirch,  ii.  563. 
Mirchai,  ii.  530. 
Mirchi,  ii.  563. 
Miri,  iii.  166,  212. 
Miringa,  iii.  15. 
Mirigalu,  iii.  166. 
Mirsingha,  ii.  563. 
.  Miskk-bhendi,  i.  209. 
Mishk-danah,  i.  209. 
Mishk-i-taramasbia,  iii.  115. 
Mishk-i-zamin  (Arab,   for  Cype: 

iii.  552. 
Mishmi-tita",  i.  31. 
Mishran,  iii.  14. 
Misreya,  ii.  128. 
Mieri,  iii.  594. 
Mistletoe,  iii.  227. 
Misurpappu,  i.  489. 
Misurpurpur,  i.  489. 
Miswak-el-Abbas,  i.  480. 
Mitha-akarkara,  ii.  281. 
Mitha-bish,  i.  10. 
Mitha-gokhru,  i.  243. 
Mitha-kirayat,  ii.  514. 
Mitha-lakii,  i.  491. 
Mobarkha,  iii.  624. 
Mocha,  i.  215. 
Mochaka,  iii.  444. 
Mocha-ras,  i.  215. 
Mocbni,  iii.  586. 
Mock  orange,  i.  154. 
Modecca  palmata,  ii.  97. 
Modera-canni,  i.  243. 
Modi,  iii.  176. 
Modira-caniram,  ii.  502. 
Moduga-bunka,  i.  454. 
Moduga-chettu,  i.  454. 
Moduga-vittulu,  i.  454. 
Mogadam,  ii.  362. 
Mogalu,  iii.  535. 
Mogbira,  iii.  122. 
Mogbli-erendi,  iii.  274. 
Mogra  or  Mogri,  ii.  379. 
Moha,  ii.  355. 
Mobari,  i.  123. 
Mobin,  i.  393. 
Mohra,  iii.  356. 
Moka  aloes,  iii.  472. 
Molene,  iii.  1. 
Molenppu,  iii.  586. 


Mollugo  hirta,  ii.  104. 
,,       spergula,  ii.  103. 
,,      striata ,  ii.  103. 
Mombin  de  Malabar,  i.  395. 
Momordica  Cbarantia,  ii.  78. 

,,        cocbincbinensis,  ii.  77. 
,,        Cymbalaria,  ii.  79. 
,,        dioica,  ii.  74. 
,,        umbellata,  ii.  89. 
Monkey-bread  tree,  i.  218. 
Monkey-nut,  i.  494. 
Monks' -pepper,  iii.  76. 
Monora-mal,  i.  506. 
Moo — see  Mu. 
Mooda-cottan,  i.  366. 
Moonoodoo-moordoo,  i.  430. 
Moorenkappen,  ii.  566. 
,  Mora-ageru,  ii.  50. 
Morala,  i.  394. 
Moranna,  iii.  42. 
Moreda,  i.  394. 
Morelle  furieuse,  ii.  672. 

,,      noire,  ii.  549. 
Morinda  citrifolia,  ii.  226. 

,,     tinctoria,  ii.  226. 
Morhidin,  ii.  228. 
Morindon,  ii.  228. 
Moringa  ooncanensis,  i.  396. 

,,      pterygosperma,  i.  396. 
Moringefe,  i.  396. 
Mormassi,  ii.  50. 
Morpankbi,  iii.  627. 
Morphia,  i.  82,  88. 
Morungby  root,  i.  396. 
Morvel,  iii.  493. 
Morwel,  i.  35. 
Mosambi-cbana,  i.  495. 
Moshatrne,  ii.  274. 
Mosbabbar,  iii.  467. 
Mosina,  i.  239. 
Mosumuski,  ii.  94. 
Motb,  i.  488. 
Motha,  iii.  552. 
Motba-dagada-phul,  iii.  627. 
Mothe-til,  iii.  26. 
Mothi-arani,  iii.  66. 
Mothi-dudbi,  iii.  247. 
Mothi-kuhili,  i.  450. 
Motbi-pippali,  iii.  178. 
Motbi-ringani,  ii.  555. 
Motbo-araduso,  i.  291. 
Motbo-pinipab,  iii.  543. 
Motiya,  iii.  558. 
Mottenga,  iii.  556. 
Mouda,  i.  394. 
Mouron  rouge,  ii.  345. 
Mousse  de  Cbiue,  iii.  635. 
Moutarde  noire,  i.  122. 
„      rouge,  i.  123. 
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Mowana,  i.  210. 
Mowrab  flowers,  iii.  356. 

„      oil,  iii-  356. 
Moydi,  iii.  338. 
Moye,  i.  393. 
Mradu,  iii.  468. 
Mridu-pushpa,  i.  562. 
Mriga-ahingi,  i.  232. 
Mrinala,  i.  71.' 
Muoca-piri,  ii.  94. 
MucKknie,  iii.  582. 
Muclikand,  i.  233. 
Muchukanda,  i.  233. 
Muckur,  iii.  142. 
Mucuna  nionospernia,  i.  450. 

,,      pruriens,  i.  447. 
Mudar,  ii.  428 
Mudarine,  ii.  434. 
Mudga,  i.  488. 
Mudgapami,  i.  488. 
Mudrika,  i.  108. 
Mududa,  i.  338. 
Mudugu-davare,  i.  538. 
Mudumula-kalli,  iii.  254. 
Mugtmi,  i.  488. 
Mughilan,  i.  541. 
Mugrela,  i.  28. 
Muizak-i-asli,  iii.  228. 
Mukitha,  ii.  519. 
Miikia  scabrella,  ii.  94. 
Mukku-rattai,  iii.  130. 
Muknya,  i.  488. 
Muktajuri,  iii.  291. 
Mukul,  i.  311. 
Mukul-i-Arabi,  i.  312. 
Mukul-i-azrak,  i.  311. 
Mukul-i-yahud,  i.  311. 
Mula,  i.  129. 
Mulaka,  i.  129. 
Mulatthi,  i.  491. 
Mul-ilava-maram,  i.  515.] 
Mulin,  iii.  15. 
Mullanmttala-gida,  i.  341. 
Mullangi,  ii.  129. 
Mullein,  iii.  1. 
Mulli,  ii.  555. 

Mullu-buraga-mara,  i.  215. 
Mullu-galli,  i.  99. 
Mullu-kirai,  iii.  138. 
Mullu-kulla-puttai,  i.  66. 
Mullu-vengai,  iii.  268. 
Mulu-govinda,  iii.  43. 
Mulu-gundu,  iii.  380. 
Munaga,  i.  396. 
Munakha,  i.  357. 
Mundi,  ii.  257. 
Mundikasa,  ii.  257. 
Munditika,  ii.  257. 
Mundla-buraga-cheltu,  i.  215. 


Mundnloa  suborosa,  i.  417. 

Mung,  i.  488. 

Munga-htppu,  iii.  586. 

Munga-peru,  i.  394. 

Mungaisvol,  ii.  200. 

Munja,  ii.  226. 

Munni,  iii.  66. 

Mura,  i.  394. 

Muralivi,  iii.  493. 

Murohob,  i.  265. 

Muricia  coohincliiiiensis,  ii.  77. 

Murkalu,  i.  394. 

Murkanda-chettu,  iii.  291. 

Murmuria,  ii.  257. 

Muro,  i.  129.  _ 

Murraya  exotica,  i.  265. 

„      Kosnigii,  i.  262. 
Murrayin,  i.  265. 
Murrukkan-maram,  i.  454. 
Murukkan-pishin,  i.  454. 
Murukkan-virai,  i.  454. 
Murungai,  i.  396. 
Murungi,  i.  396. 
Murva,  iii.  493. 
Musa  paradisiaca,  iii.  443. 
Musali,  iii.  462. 
Musambra,  iii.  467. 
Muscade,  iii.  192. 
Muscat  garlic,  iii.  492. 
Musha-karni,  ii.  539. 
Mushadi,  i.  64. 
Mushaippe-yetti,  iii.  211. 
Mushidi,  ii.  458. 
Mushk-i-wali,  ii.  238. 
Mushkarni,  ii.  539. 
Mushli,  iii.  462. 
Mushti-vittulu,  ii.  458. 
Mushtru,  iii.  225. 
Musk  Mallow,  i.  209. 
Musla-semul,  i.  216. 
Musli-kaud,  iii.  462. 
MussEenda  frondosa,  ii.  202. 
Musta,  iii.  556. 
Mustaka,  iii.  552. 
Mustard  (black),  i.  122. 

,,       (Indian),  i.  123. 

,,      oil,  i.  126. 
Mutha,  iii.  552. 
Muthel,  iii.  465,  515. 
Muttaga-bija,  i.  454. 
Muttaga-gonda,  i.  454. 
Muttaga-mara,  i.  454. 
Muttan  kach,  iii.  554. 
Muzz,  i.  579. 

Mya-mishmi-baibaik,  i.  8. 
Myall  seik,  iii.  351. 
Mylitta  lapidescons,  iii.  628. 
Myoctonine,  i.  14. 
Myrica  Nagi,  iii.  355. 
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Myricaeece,  iii.  355. 
Myristic  acid,  iii.  105. 
Myristica  fragrans,  iii.  192. 

malabarica,  iii.  197. 
MyristicoEe,  iii.  192. 
Myristicene,  iii.  195. 
Myristicin,  iii.  195. 
Myristicol,  iii.  195. 
Myristin,  iii.  195. 
Myrobalan  (belerio),  ii.  5. 

(chebulic),  ii.  1. 
„        (Egyptian),  i.  284. 
(emblic),  iii.  261. 
Myrobalanin,  ii.  5. 
Myronate  of  Potash,  i.  126. 
Myrosin,  i.  126. 
Myrrh,  i.  304. 

(Arabian),  i.  306. 

„      (Chinese),  i.  307. 

„      (Persian),  i.  307. 
Myrsinese,  ii.  349. 
Myrtacere,  if.  17. 
Myrte,  ii.  32. 
Myrtle,  ii.  32. 
Myrtus  communis,  ii.  32. 


Naanaa,  iii.  103. 
Nabat,  iii.  593. 
Naohohuruppan,  ii.  437. 
Nachuta,  iii.  269. 
Nadeyi,  i.  474. 
Naet-kingu,  ii.  207. 
Nadika,  i.  236. 
Naet-klirn,  ii.  95. 

Naga—  see  Nag  and  its  compounds. 
Naga-bala,  i.  206. 
Naga-champa,  i.  170. 
Naga-dali,  ii.  99. 
Naga-damani,  ii.  285. 
Naga-danti,  ii.  525,  iii.  311. 
Naga-davano,  ii.  285. 
Naga-davana,  iii.  464. 
Naga-donda,  ii.  90.. 
Naga-gohigu,  i.  265. 
Naga -kali,  ii.  99. 
Naga-karia,  iii.  480. 
Naga-kuda,  ii.  226. 
Naga-malle,  iii.  55. 
Naga-malli,  iii.  55. 
Naga-mallije,  iii.  55. 
Naga-motha,  iii.  554. 
Naga-mushadi,  i.  64,  ii.  502. 
Naga-mustika,  iii.  554. 
Naga-pu,  i.  236. 
Naga-ranga,  i.  269. 
Naga-sampagi,  i.  170. 
Naga-valli,  ii.  202,  iii.  183. 
Nagadali-sappu,  i.  249. 


Nagala-dndlioli,  ii.  442. 
Nagara,  iii.  421. 
Nagchampa,  i.  170. 
Nagdamani,  iii.  464. 
Nagdoni,  ii.  285. 
Nagdoun,  ii.  285. 
Nagecuram,  i.  170. 
Nagetta,  i.  190. 
Naghzak,  i.  382. 
Nagkesar,  i.  170. 
Nagkesara,  i.  170. 
Nagli,  iii.  480. 
Nagphani,  ii.  99. 
Naguru-chettu,  iii.  70. 
Kahi-knddaghoo,  i.  131. 
Nahushakhya,  ii.  238. 
TSTai-bel,  i.  267. 
Nai-vela,  i.  131 
Naitakkile,  iii.  76. 
Naka,  iii.  60S. 
Nak-chikni,  ii.  444. 
Nakka-vulli-gida,  iii.  476. 
Nakkera,  ii.  518. 
Nakpatar,  ii.  527. 
Naktamala,  i.  468. 
Nakuli,  ii.  200. 
Nalakanu-gida,  i.  333. 
Nalaika,  ii.  207. 
NaU-ohi-bhaji,  ii.  540. 
Nalla-jilakara,  i.  28. 

Nalla-mada,  hi.  82. 

Nalla-ma.ddi-ehettu,  ii.  16. 

Nalla-rajan,  i.  319. 

Nalleru,  i.  362. 

Nalugu,  i.  364. 

Nanabala,  iii.  247. 

Nan,  iii.  608. 

Nanas,  iii.  507. 

Nandia-vatai,  ii.  413. 

Nandibattal,  u.  238,  413. 

Nandini,  ii.  238. 

Nandivriksha,  i.  339. 

Nandruk,  iii.  345. 

Nandurike,  i.  339. 

Nandyavarta,  u.  238. 

Nanha-pusi-toa,  iii.  250. 

Nan-i-kulagh,  i.  205. 

Nanjare,  ii.  200. 

Nanjin-beru,  iii.  159. 

Nanjundan,  i.  2S4. 

Nan'khah,  ii.  116. 

Nannari,  ii.  446. 

Nanthia-vatai,  ii.  413. 

Napellino,  i.  7. 

Nara-dabba,  i.  268. 

Narak-karandai,  ii.  255. 

Narakya-ood,  iu.  316. 

Naral,  iii.  511. 

Naral-cha-jhada,  iii.  511. 
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Narali-mad,  Hi.  511. 
Naramamidi,  in.  211. 
Naraugi,  i.  208. 
Nuranj,  i.  270. 
Naranji,  ii.  542. 
Nara-seja,  Hi.  253. 
Narayana  taila,  Hi.  483. 
Narceiue,  i.  8S. 
Narcissus  Tazetta,  iii.  498. 
Nareotine,  i.  83,  88. 
Nardin,  ii.  234. 

Nardostachys  Jatamansi,  ii.  233. 

Nardus,  iH.  567. 

NareganHa  alata,  i.  333. 

Naregamine,  i.  336. 

Narenga,  i.  270. 

Narikadain,  iu.  511. 

Narikela,  Hi.  514. 

Naringin,  i.  274. 

Narjil,  iii.  515. 

Narjil-bahri,  Hi.  520. 

Narjil-i-daryai,  Hi.  520. 

Nari-vengayam,  Hi.  476. 

Nariyal,  iH.  511. 

Nariyal-ka-per,  iH.  511. 

Narkacliura,  Hi.  403. 

Narlaung,  H.  20. 

Naruvel,  H.  166. 

NaruvHi,  H.  518. 

Narvel  or  Narwel,  H.  166. 

Nasaguni-gida,  i.  447. 

NasarjanglH,  H.  102. 

Nasona,  iii.  15. 

Nasturtium,  i.  120, .121,  iH.  489. 

,,       officinale,  i.  130. 
Nata,  i.  497. 
Nat-akrodu,  Hi.  278. 
Native  Laurel,  i.  154. 
NattavU,  Hi.  348. 
Nattu-akhrotu,  Hi.  278 . 
Nattu-ati-vadayam,  i.  18,  Hi.  548. 
Naum-papala,  ii.  211. 
Navananji-cha-pala,  H.  320. 
Navel,  H.  25. 
Navette,  i.  122. 
NaviH,  Hi.  318. 
Nayaphatki,  i.  306. 
Nayeti,  Hi.  217. 
Nayityaga,  iH.  68. 
Naypalai,  H.  437. 
Na-yuvH-i,  Hi.  135. 
Nazbo,  iH.  83. 
Nazbu,  Hi.  83. 
Nee— see  Ni. 
Neela  olam,  iH.  433. 
Nucm,  i.  323. 

,,     oil,  i.  327. 

,,      ,,  'soap,  i.  323. 
Negalu-gida,  i.  243. 


Negli,i.  155. 
Negro  coffee,  i.  520. 
Neuoomeka,  H.  92. 
Nela-amudamu,  iH.  272. 
Nela-beviua-gida,  iii.  46. 
Nela-bevu,  ii.  511. 
Nela-galli,  H.  515. 
Nela-gulla,  H.  557. 
Nela-gumadi,  iii.  73. 
Nela-gumbala,  H.  534. 
Nela-kadaU,  i.  494. 
Nela-mulaka,  ii.  557 
Nela-naregam,  i.  333. 
Nela-naringu,  i.  333. 
Nela-panna-marava,  Hi.  625. 
Nela-ponna,  i.  526. 
Nela-tadi,  iii.  462. 
Nela-velaga,  i.  281. 
Nela-vemu,  ii.  511,  Hi.  46. 
Nelagale-kayi,  i.  494. 
Nella — see  Nela. 
Nelli-kai,  Hi.  261. 
NelH-kaya,  iii.  261. 
NelH-kayi,  iii.  261. 
NeUi-kumbalu,  ii.  534. 
Nelli-usirika,  Hi.  266. 
Nclumbiuin  magnifique,  i.  70. 

,,       speciosum,  i.  70. 
Nepala,  iH.  281. 
Nepala-nimba,  Hi.  5. 
NepaH — see  NipaH. 
NepaHne,  i.  5. 
Nepaul  Aconite,  i.  1. 

,,      Barberry,  i.  64. 
Nepentbe,  ii.  627. 
Nepeta  cHiaris,  Hi.  116. 
Neredi,  H.  25. 
Nereipoottie,  Hi.  49. 
Neriantine,  H.  401. 
Neri-arishippal,  i.  594. 
Neriine,  H.  401. 
Nerija,  i.  345. 
Neriodorein,  ii.  400. 
Neriodorin,  H.  400. 
Nerium  Oleander,  ii.  399. 

,,      odorum,  ii.  398. 
Nerunji,  i.  243. 
Nervalum,  iii.  281. 

,,        unnay,  Hi.  283. 
Netno-thora,  iii.  252. 
Nettavil,  iii.  348. 
Netrmala,  i.  50. 

Neuracanthus  splirerostachyus,  Hi.  45. 

Ncvadunga,  iii.  253. 

Nevale,  ii.  25. 

Novarung,  iii.  253. 

New  Guinea  resin,  i.  321. 

Ngai,  ii.  252. 

„     camphor,  i.  201,  ii.  252. 
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Nliola,  ii.  92. 
Nhyu,  ii.  169. 
Nibemlj,  ii.  627. 
Nioker-troe,  i.  496. 
Niootiaua  Tabaffum,  ii.  632. 
Niootianin,  ii.  640. 
Nicotine,  ii.  640. 
Niotanthe  Arbre-triste,  ii.  376. 
Nidigdhika,  ii.  557. 
Nielle,  i.  28. 
Niepa,  i.  293._ 
Nigachuni,  iii.  250. 
Nigella  sativa,  i.  28. 
Niger  seed,  ii.  269. 
Night  Jasmine,  ii.  376. 
Nightshade,  ii.  549. 
Nigudi,  iii.  73. 
Niguri,  iii.  73. 
Nikochaka,  ii.  164. 
Nil,  i.  406. 
Nil-kolomi,  ii.  530. 
Nila,  i.  406.' 
Nilacumal,  iii.  78. 
Nila-kadalai,  i.  491. 
Nila-panai-kizhangu,  iii.  462. 
Nila-phala,  ii.  25. 
Nila-pulai,  iii.  138. 
Nila-pushpa,  ii.  343. 
Nila-pushpi-che-bij,  ii.  530. 
Nila-vagai,  i.  531. 
Nila-vembu,  ii.  511,  iii.  46. 
Nila-veppa,  ii.  511,  iii.  4G. 

Nila-vilam,  i.  281. 

Nila-virai,  i.  526. 

Nilaisedachi,  i.  158. 

Nilam,  i.  406. 

Nili,  i.  406. 

Nili-chahe,  iii.  564. 

Nili-mandu,  i.  406. 

Nilkant,  ii.  510. 

Nilkanth,  iii.  403. 

Nilufer,  i.  71. 

Nim,  i.  323. 

Nimb,  i.  323. 

Nimba,  i.  323. 

Nimbamu,  i.  323. 

Nimbara,  i.  332. 

Nimbuka,  i.  269. 

Nimma-gaddi,  iii.  564. 

Nimma-tulasi,  iii.  85. 

Nimurdi,  ii.  254. 

Nindika,  ii.  527- 

Nindo-trikund,  i.'245. 

Nipal  pepper,  ii.  563. 

Nipali-dhanya,  i.  256. 

Nipalo,  iii.  281. 

Nir  or  Ner. 

Niradimutu,  i.  148. 

Niradivittulu,  i.  148. 


Nirbhcdin,  ii.  460. 
Nirbisbi,  i.  21,  iii.  400,  556. 
Nirbrami,  iii.  8. 
Nirgimdi,  iii.  73. 
Nirkirambu,  ii.  49. 
Nirjara,  i.  55. 
Ninnali,  ii.  505. 
Ninnulli,  iii.  36. 
Nirnoehi,  iii.  73. 
Nirpongelion,  iii.  24. 
Nirpulli,  iii.  510. 
Nirugobbi,  iii.  36 
Niru-kassuvn,  iii  509. 
Nirumel-neruppu,  ii.  37. 
Niru-vavili,  iii.  73. 
Nirvala,  i.  133. 
Nirvalam,  iii.  281. 

Nirvishi,  i.  21,  iii.  556. 

Nisa,  Nisan,  iii.  408,  426. 

Nishotar  or  Nishottar,  ii  527. 

Nisinda,  iii.  73. 

Nisot:_ii.  527. 

Nivali',  ii.  505. 

Nivara,  iii.  603. 

Noehi,  iii.  73. 

Noir  de  Fraucfort,  i.  358. 

Notonia  grandrnora,  ii.  320. 

Noyeau  plant,  ii.  540. 

Nripa-druma,  i.  511. 

Nudhosa,  ii.  94. 

Nugge,  i.  396. 

Nuk,  ii.  269. 

Nukhud-i-alwandi,  iii.  166. 
Nuna-maram,  ii.  226. 
Nunbora,  i.  139. 
Nuphar  luteum,  i.  72. 
Nupharine,  i.  72. 
Nuskul,  i.  394. 
Nutkaner,  i.  150. 
Nutmeg,  iii.  192. 

,,      camphor,  iii.  195. 

,,      cardamom,  iii.  436. 
Nutti-churi,  ii.  230. 
Nuwulu,  iii.  26. 
Nux  myristica  mas,  iii.  197. 
Nux  vomica,  ii.  495. 
Nyadale-huwu,  i.  71. 
Nyagrodha,  iii.  339. 
Nyctaginese,  iii.  130. 
Nyctanthes  Arbor-tristis,  ii.  376. 
Nyctanthine,  ii.  378. 
Nympheea  alba,  i.  72. 
Nympha3ace£e,  i.  70. 


Oak,  iii.  360. 
Occhi,  i.  418. 

Ochrocarpus  longifolius,  i.  172. 
Ocimum  Basilicum,  iii.  83. 
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Ocimum  gratissimum,  iii.  85. 

sanctum,  iii.  86. 
Odallam,  ii.  410. 
Oddi-manu,  i.  393. 
Odi,  i.  365. 

Odina  Wodier,  i.  393,  548. 
Odiya-maram,  i.  393. 
Oduvan,  iii.  269. 
CEillet  d'Inde,  ii.  321. 
Oil — see  Oleum. 
Okami-katta,  i.  500. 
01,  iii.  546. 
Olaktambol,  i.  233. 
Ola-maruthu,  ii.  16. 
Oldenlandia  biflora,  ii.  198. 

,,         corymbosa,  ii.  197. 
„         umbellata,  ii.  199. 
Olea  glandulifera,  ii.  379. 
Oleacece,  ii.  376. 
Oleander,  ii.  398. 
Oleandrine,  ii.  401. 
Olen-chaha,  iii.  564. 
Olen-kiraita,  iii.  46. 
Oleum  amygdake,  i.  565. 

amarce,  ii.  567. 

,,     anacardii,  i.  389. 

,,     andropogonis,  iii.  564. 

,,     anethi,  ii.  129. 

,,     anisi,  i.  41. 
araohis,  i.  495. 

„     argemones,  i.  111. 

,,     aurantii  cort,  i.  277. 

,,     azadirachtse,  i.  322. 

,,     bassise,  i.  354. 

,,     cajuputi,  ii.  23. 

,,     calophylli,  i.  174. 

,,     camphorse,  i.  200,  iii.  200. 
caryopbylli,  ii.  22. 

,,     cassise,  iii.  207. 

,,     celastri,  i.  345. 

,,     cinse,  ii.  291. 

,,     cinnamomi,  iii.  207. 

,,     coriandri,  iii.  130. 

,,     crotonis,  iii.  282. 

,,     cubebas,  iii.  181. 

,,     dipterocarpi,  i.  192. 

,,     foeniculi,  ii.  124. 

,,     garcinese,  i.  165. 

,,     gaultherise,  ii.  327. 

,,     gossypii,  i.  227. 

,,     gynocardise,  i.  145. 

,,     hydnocarpi,  i.  149. 

,,     infernale,  iii.  275. 

,,     jatamansi,  ii.  23S.  ' 

,,     jatrophfe,  iii.  276. 

,,     juniperi,  iii.  372. 

,,     limonis,  i.  276. 

,,     lini,  i.  241. 

,,     marjorana3,  iii.  109. 


Oleum  melissea  indicse,  iii.  117. 

,,    mentbse,  iii.  104. 

,,    mesuse,  i.  172. 

,,    moringee,  i.  399. 

,,    myristicse,  iii.  195. 
myrrhoe,  i.  308. 

,,    neroli,  i.  277. 

,,    nigrum,  i.  344. 

,,    nucis  indicse,  ii.  4C4. 

,,    papaveris,  i.  87. 

,,    pongamise,  i.  468. 

,,    raphani,  i.  129. 

„    ricini,  iii.  303. 

,,       ,,    majoris,  iii.  275. 

,,    rosse,  i.  577. 

,,    rutse,  i.  251. 

,,    sanfcali,  iii.  238. 

,,    semecarpi,  i.  389. 

,,    sesami,  iii/30. 

,,    sinapis,  i.  127. 

,,    sterculies  foetid,  i.  231. 

,,    terebinthinas,  i.  378.  • 

„    tiglii,  iii.  283. 

„    vaterias  indicaa,  i.  197. 
verbenas,  iii.  565. 

,,    zanthoxyli,  i.  259. 
Olibanum,  i.  295. 
Oli-kirayat,  iii.  46. 
011a,  iii.  546. 
Omam,  ii.  116. 
Omamu,  ii.  116. 
Omamu-aku,  iii.  92. 
Omu,  ii.  116. 
Onagracese,  ii.  49. 
Ondelaya,  ii.  107. 
Onion  garlic,  iii.  492. 
Onosma  bracteatum,  ii.  524. 

,,     ecbioidea,  ii.  524. 

,,     Hookeri,  ii.  524. 
Ontb,  i.  167. 
Oo — see  U. 
Ood,  i.  292,  iii.  219 
Ooghai-puttay,  ii.  381. 
Oustindisohe  ofte  wilde  Salie,  ii.  251 
Opaque  Bdellium,  i.  310,  312. 
Opbelia  Chirata — see  Swertia. 

multiflora,  ii.  515. 
Ophelic  acid,  ii.  513. 
Ophiorrbiza  Mungos,  ii.  199. 
Opbioxylin,  ii.  417. 
Ophioxylon  serpentinum,  ii.  414. 
Opiamine,  i.  88. 
Opium,  i.  73. 

abkari,  i.  80,  89. 

,,      (adulteration  of),  i.  81. 

„      alkaloids,  i.  82,  87,  92. 
analysis,  i.  89. 

,,      (Behar),  i.  75,  89. 

,,      Benares,  i.  75. 
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Opium  (classification  of),  i.  103. 

, ,     eating,  i.  92. 

,,     (Khandesh),  i.  89. 

,,     (Malwa),  i.  83,  89. 
(medicinal),  i.  88. 

,,     (Patna),  i.  89. 

,,     (Persian),  i.  89, 

,,     (Sind),  i.  89. 

,,     (toxicology  of),  i.  98. 
Ophthalmic  Barberry,  i.  65. 
<  Opnntia  Dillenii,  ii.  99. 

Tuna,  ii.  100. 
Orange,  i.  268. 

,,     purgative,  iii.  278. 
Granger,  i.  268. 
Orcanette,  ii.  524. 
Orchidacese,  iii  384. 
Orchis  latifolia,  iii.  384. 

„     laxifolia,  iii.  384. 
Origan  aquatique,  ii.  247. 
Origanum  Marjorana,  iii.  108. 
Orila-tamaray,  i.  139. 
Ormocarpum  sennoides,  i.  430. 
Oroxylin,  iii.  18. 
Oroxylum  indicum,  iii.  15. 
Orris  camphor,  iii.  453. 

root,  iii.  451. 
Oryza  sativa,  iii.  601* 
Osari,  ii.  245. 
Oseille  de  Guinee,  i.  212. 
Osht,  i.  167. 

Ossifraga  lactea,  iii.  252. 
Otto  of  Roses,  i.  576. 
Oufa,  i.  218. 
Ouplate—  see  Upalet. 
Ova,  ii.  116. 
Ovali,  ii.  363. 
Oxalide  corniculee,  i.  246. 
Oxalis  corniculata,  i.  246. 
Oxyacanthine,  i.  68. 
Oxy-camphor,  iii.  202. 
Oxy-cannabin,  iii.  332. 
Oxymyrsine,  ii.  33. 
Oxyetelmu  esculentum,  ii.  457. 


Paban,  i.  71;> 
Paharpani,  ii.  523. 
Pachcha-arali,  ii.  406. 
Pachcha-ganneru,  ii.  406. 
Pachchai-alari,  ii.  406. 
Pad,  iii.  20. 
Pada-rohada,  iii.  339. 
Padal,  iii.  22. 
Padar,  iii.  22. 
Padara,  iii.  20. 
Padavalam,  ii.  73. 
Padi,  iii.  417- 


•Padma,  i.  71. 
Padma-charini,  i.  137. 
Padma-kasta,  i.  567. 
Padma-pushkara,  iii.  451. 
Padmini,  i.  71. 
Padri,  iii.  20,  22. 
Padri-gida,  iii.  20,  22. 
Padshah-salab,  iii.  491. 
Psedebiri,  ii.  228. 
Psederia  foetida,  ii.  228. 
Psederine,  ii.  230. 
Pseonia  albiflora,  ii.  305. 

,,     corallina,  i.  304 

,,     emodi,  i.  37. 

,,     ofiicinalis,  i.  29. 
Pahada-mula,  i.  53. 
Pahari,  i.  53. 

Pahari-kanda  (Syn.  for  L.  hyacin- 

thoides),  iii.  478. 
Pahar-mul,  i.  53. 
Paidi-tangedu,  i.  520. 
Pain  de  porceau,  ii-  347« 
Pain  de  singe,  i.  220. 
Paina-sehulli,  iii.  42. 
Painpai,  ii.  52. 
Paiwand-i-miryam,  i.  567. 
Pair,  iii.  345. 
Pakar,  iii.  345. 
Pakhanbed,  i.  585. 
Pakhar,  iii.  338. 
Pakku,  iii.  422. 
Pakri,  iii.  338. 
Pala,  iii.  443. 
Paia-garuda,  ii.  386. 
Pala-indigo,  ii.  398. 
Palak,  iii.  146. 
Palak-juhi,  iii.  55. 
Palang,  ii.  146. 
Palangmi8hk,  iii.  90. 

Palan-kizhangu,  iii.  399. 

Palas  or  Palash,  i.  454. 

Palas-gonda,  i.  454. 

Palas-ki-binj ,  i.  454. 

Palas-M-gond,  i.  454. 

Palas-paparo,  i.  454. 

Palas-papra,  i.  454. 

Palas-vel_,  i.  458. 

Palasha,  i.  454. 

Palasha-che-bi,  i.  454. 

Palashamn,  i.  454. 

Palehasan,  iii.  268. 

Paletuvier  blanc,  iii.  82. 

Palita-mandar,  i.  451. 

Palla,  ii.  364. 

Palleru-mullu,  i.  243. 

Pahnee,  iii.  511. 

Palmatoria  d'inferno,  ii.  99. 

Pal-modekka,  ii.  534. 

Palmyra,  iii.  519. 
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Palo,  i.  55. 

,,    do  Culebra,  ii.  4-17. 

Palungi,  i.  213. 

Palupaghel-kalung,  ii.  75. 

Palwal,  ii.  73. 

Pamania,  iii.  15. 

Pampe,  ii.  238. 

Pamukh,  iii.  58. 

Pan,  iii.  183. 

Paui,  iii.  625. 

Pan-ki-jar,  iii.  437. 

Pana-lavanga,  ii.  49. 

Pana-salt,  iii.  550. 

Panacon,  ii.  163. 

Panai,  iii.  519. 

Panai-maram,  iii.  519. 

Panam-palka,  iii.  197. 

Panaquilon,  ii.  163. 

Panasa,  iii  355. 

Panax  Ginseng,  ii.  162. 

Pancha-bala,  i.  206. 

Pancha-bhadra,  ii.  198. 

Pancha-kapittha,  i.  282. 

Pancha-nimba,  i.  323. 

Panoba-tikta,  i.  323. 

Pancha-valkala,  iii.  339. 

Pancha-vija,  iii.  37. 

Pandan,  iii.  20,  625. 

Pandanus  odoratissimus,  iii.  535. 

Pandhara-adulsa  (Syn.  for  variegated 

variety  of  A.  vasica),  iii.  50, 
Pandhara-agbada,  iii.  135. 
Pandhara-babhul  {Syn.  for  Acacia  leu- 

cophlaea),  i.  551. 
Pandbara-kuda,  ii.  391. 
Pandbara-peru,  ii.  30. 
Pandbara  sanr  or  sauri,  i.  216. 
Pandbari-esesh,  i.  298. 
Pandbari-luban,  i.  298. 
Pandbari-miri,  iii.  166. 
Pandrukh,  i.  228. 
Pangala,  iii.  95. 
Pangra,  i.  451,  539. 
Paniala,  i.  152. 
Pani-aonvala,  i.  152. 
Panicb-cbi,  ii..366. 
Panir-band,  ii.  569. 
Panir-ja-fota,  ii.  569. 
Paniz,  iii.  593. 
Paniya  prishtbaja,  iii.  550. 
Panj-augusht,  i.  475,  iii.  75. 
Panjeb-i-salab,  iii.  387. 
Panjira,  iii.  92. 
Panjiren,  iii.  92. 
Panjoli,  iii.  264. 
Pankusbi,  iii.  264. 
Panlata,  i.  470. 
Panmohuri,  ii.  124, 
Pan-ova,  iii.  90. 


Panni,  iii.  571. 

Pan-war,  i.  515. 

Pao  de  cobra,  ii.  503. 
,,   de  merda,  iii.  317. 
„   Pereira,  ii.  412. 

solor,  ii.  503. 
,,   sujo,  iii.  317. 

Papadi,  ii.  211. 

Papai,  ii.  52. 

Papain,  ii.  55. 

Papar,  i.  347. 

Papari,  ii.  211. 

Papata,  ii.  211. 

Papaver  Argemone,  i.  111. 
,,      Rhoeas,  i.  108. 
,,      sonrniferum,  i.  73. 

PapaveraceEe,  i.  73. 

Papaverine,  i.  88. 

Papaya,  ii.  52. 

Papayic  acid,  ii.  57. 

Papita,  ii.  501. 

Papiya,  ii.  52. 

Pappadi,  ii.  211. 

Pappali-maram,  ii.  52, 

Pappara-mulli,  ii,  555. 

Pappara-puli,  i.  218. 

Papra,  i.  69. 

Papri,  i.  69,  iii.  318. 

Paputta-vayroo,  ii.  tJll. 

Para  cress,  ii.  283. 
Paragalastine,  i.  484. 
Parajatak,  ii.  376. 
Paral,  iii.  20. 
Paramenispermine,  i.  52. 
Paramignya  monophylla,  i.  268. 
Paranga,  i.  451. 
Parangi,  ii.  52. 
Parangi-chakka,  iii.  507. 
Parangi- sbambirani,  i.  295. 
Paraoxybenzoic  acid,  iii.  299. 
Paras- jambudo,  ii.  25. 
Paras-pipal,  i.  213. 
Parasa-piplo,  i.  213. 
Parasika,  ii.  626. 
Paravalada-mara,  i.  451. 
Paravati  padi,  i.  366. 
Pardanthus  cbiuensis,  iii.  461. 
Paricine,  ii.  188. 
Parijata,  i.  452. 
Parijataka,  ii.  376. 
Parimalada  ganjani,  iii.  557. 
Paringay-puttay,  iii.  500. 
Parillin,  iii.  503. 
Parinkaka-vnlly,  i.  539. 
Parinta,  i.  236. 
Paripat,  ii.  197. 
Pariaa,  i.  214. 
Parkati,  Parkatin,  iii.  340. 
Parkura,  ii.  376. 
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Parmelia  kamtscbadalia,  iii.  627. 

„      perlata,  iii.  627. 
Parna-bij,  i.  590. 
Pama-vija,  i.  590. 
Parnaksb,  ii.  157. 
Parpadagam,  ii.  197. 
Parpata,  ii.  198. 
Parpataka,  ii.  103. 
Parrot  seed,  ii.  308. 
Paraiawasban,  iii.  624. 
Partaka,  ii.  376. 
Part-bikbta,  i.  15. 
Parul,  iii.  20. 
Parusba,  i.  238. 
Parutbi,  i.  225. 
Parvati,  i.  6,  ii.  49. 
Par  war,  ii.  73. 
Pas  d'ane,  ii.  294. 
Pasapu,  iii.  407. 
Pasewha,  i.  77. 
Pasbanbhed,  i.  585. 
Pashana-bheda,  i.  585. 
Pashmara,  i.  33. 
Pasbpoli,  iii.  552. 
Paspu-kadambe,  ii.  171. 
Passelie-keeray,  i.  158. 
Passerage  iberide,  i.  118. 
Passifloreee,  ii.  52. 
Pastinaca  erratica,  ii.  135. 
Pat,  i.  236. 
Pata,  i.  53,  206. 
Pata-sij,  iii.  253. 
Patagon,  iii.  130. 
Patagonelle  valeriane,  iii  131. 
Patala  or  Patali,  iii.  20,  22. 
Patala-galori,  i.  57. 
Patala-gaudbi,  ii.  414. 
Patala-garuda,  ii.  90. 
Patala-garudi,  i.  57. 
Patala-tumri  (Ceropegia  tubers), ii.  456 
Patang,i.  500. 
Patanga-cbekke,  i.  500. 
Patanga-katta,  i.  500. 
Patcbak,  ii.  296. 
Pate  de  Jujubes,  i.  350. 
Patba,  i.  53. 
Patba-ringani,  ii.  557. 
Patbadya-cburna,  ii.  392. 
Patbarachi,  iii.  132. 
Patbarcbur,  iii.  90. 
Patbar-ka-phul,  iii.  627. 
Patbri,  ii.  319. 
Patbya,  ii.  1. 
Pati-Oimbu,  i.  273. 
Patola,  ii.  73. 
Patoladya-churna,  ii.  73. 
Pataau,  i.  213. 
Pattaua,  ii.  534. 
Pattauga,  i.  500. 


Patte  de  poule,  i.  260. 
Patti-cbettu,  i.  225. 
Patwa,  i.  212. 
Pausbtie,  iii.  520. 
Pava-kai,  ii.  78. 
Pavakkapcbedi,  ii.  78. 
Pavana,  iii.  2G4. 
Pavattari,  ii.  226. 
Pavetta  indica,  ii.  211. 
Pavitraka,  iii.  340. 
Pavonia  odorata,  i.  224 . 
Pavot  epineux,  i.  109. 

,,     somnifere,  i.  73. 
Pavuttay-vayr,  ii.  211. 
Payasa,  iii.  605. 
Paytine,  ii.  188 
Pe-attis,  iii.  346. 
Pea-nut,  i.  494. 
Pecbak,  i.  232. 
Pedalineee,  iii.  26. 
I  Pedalium  murex,  iii.  33. 
Pedalu,  ii.  207. 
Pedanganeree,  iii.  70. 
Pedda-gomru,  iii.  70. 
Pedda-manga,  ii.  211. 
Pedda-manu,  i.  291,  292. 
Pedda-nimina-pandu,  i.  268. 
Pedda-palleru,  iii.  34. 
Peddagi,  i.  464. 
Peddi-mari,.iii.  338. 
Pedicularia  peotinata,  iii.  14. 
Pee — see  Pi. 
Peela-bbangra,  ii.  267. 
Peelcolli,  iii.  55. 
Peemottenga,  iii.  556 
Peganum  Harmala,  i.  252. 
Pelani,  iii.  15. 
Pelambaci,  i.  207. 
Pelargonium  Radula,  iii.  561. 
Pelosine,  i.  54. 
Pelletierine,  ii.  48. 
Pellitory,  ii.  277. 

„      (sweet),  ii.  281. 
Peltate  Sundew,  i.  591. 
Penari,  i.  228. 
Penar-valli,  ii.  94.  _ 
Pendbar  or  Pendhan,  u.  207. 
Pendbru,  ii.  207. 
Penerru-gadda,  ii.  566. 
Pengrima,  iii.  564. 
Pentapetes  pboenicea,  i.  235. 
Pentatropis  micropbylla,  u.  458. 

apiralis,  ii.  458. 
Pentgul,  i.  461,  ii.  212. 
Penva,  iii.  427. 
Peony,  i.  29. 
Pepalam,  iii.  274. 
Pe-pirkkum,  ii.  80. 
I  Pepita,  ii.  501. 
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Pepper  (black),  iii.  166. 

„     (long),  iii.  176. 

„     (white),  iii.  167. 
Peppergrass,  i.  118. 
Peppermint,  iii.  104. 
Peppermint-camphor,  iii.  104. 
Pepper  wort,  i.  118. 
Pera  brava,  ii.  19. 
Peralu,  ii.  204. 
Peramutiver,  i.  224. 
Peratti-kirai,  i.  236. 
Pera-virai,  i.  5  20. 
Pereirine,  ii.  412. 
Pericampylus  incanus,  i.  64. 
Periploca  aphylla,  ii.  458. 
Peraea,  i.  285. 
Persian  gum,  i.  565. 

„     lilac,  i.  330. 

„     myrrh,  i.  307. 

,,    opium,  i.  89. 
Peru,  ii.  19. 

Peru-maram,  i.  291,  292. 
Peru-marindu,  iii.  159. 
Peru-nerunji,  iii.  34. 
Perungayam,  ii.  141,  147. 
Pessalu,  i.  488. 
Petari,  i.  207. 
Petha,  ii.  68. 

Petit  pois  pouilleux,  i.  447. 

,.    trefle,  i.  274. 
Petite  casse  d'Amerique,  i.  512. 
Peucedanum  grande,  ii.  126. 

,,        graveolens,  iii,  126. 
Peule-kosht  {Syn.  for  Cassumunar), 

iii.  426. 
Pey  or  Peya-komatti,  ii.  59. 
Peyameratti,  iii.  122. 
Pey-palai,  ii.  437. 
Phala-kantaka,  ii.  442. 
Phalamla-panchaka,  i.  270. 
Phalphala,  iii.  15. 
Phalsa,  i.  238. 
Phalshi,  i.  238. 

Phanas  [Vern.  for  Jack-tree),  iii.  355. 

Phanas-alombe,  iii.  629. 

Phanas-amba,  iii.  629. 

Phanasa,  Panasa,  iii.  355. 

Phand.ii.  541. 

Phangala,  iii.  95. 

Phanija,  ii.  103. 

Phanita,  iii.  593. 

Phansamba,  iii.  629. 

Phansula  {Vern.   for   A.  hirauta), 

iii.  355. 
Pharbitis  Nil,  ii.  530. 
Pharmacum  litoreum,  iii.  77. 
Phaseolus  aconitifolius,  i.  488. 

,,       Mungo,  i.  488. 

,,       trilobus,  i.  488. 


Phatar-suva,  ii.  271. 
Phattar-phoda,  iii.  268. 
Phenila,  i.  368. 
Phoenix  aylvestria,  iii.  520. 
Phok,  iii.  369. 
Phulla,  iii.  1. 
Phulsatti,  ii.  40. 
Phulwa  butter,  ii.  356. 
Phulwara,  ii.  355. 
Phungali,  iii.  314. 
Phutkari,  ii.  527. 
Phyllanthus  Emblica,  iii.  261. 

,,        madraspatensia,  iii.  26  >. 

„        Niruri,  iii.  265. 

,,        reticulatus,  iii  264. 

,,        urinaria,  iii.  265. 
Physalin,  ii.  561. 
Physalia  Alkekengi,  ii.  560. 
,,     minima,  ii.  561. 
,,      peruviana,  ii.  562. 
Physic  Nut,  iii.  274 
Pia-amou-leck,  i.  34. 
Piaranga,  ii.  34. 
Piasal,  ii.  16. 
Piazi,  iii.  479. 
Picoline,  ii.  641. 
Picrasma  nepalensis,  i.  291. 

,,      quassioides,  i.  287. 
Picrorhiza  Kurooa,  iii.  10. 
Picrorhizetin,  iii.  12. 
Picrorhizin,  iii.  12. 
Picrotin,  i.  52. 
Picrotoxin,  i.  50,  52. 
Pignons  d'Inde,  iii.  276. 
Pikapiru  (  Vern.  for  P.  reticulatua), 
iii.  264. 

Pila  [Tarn,  for  A.  integrifolia),  iii. 

355. 
Pilaka,  iii.  345. 
Pila-kanir,  ii.  406. 
Pilguah,  ii.  259. 
Pilappu-shiragam,  ii.  119.. 
Pila  van,  i.  427. 
Pili-adugu,  i.  447. 
Pilijari,  i.  33. 
Pili-kapas,  i.  151. 
Pillcoroovi,  iii.  220. 
Pilovalo,  iii.  562. 
Pilpapra,  i.  539. 
Pilpil,  iii.  168. 
Pilu,  ii.  380. 
Piludu,  ii.  549. 
Pilu-parni,  iii.  493. 
Piment  de  Cayenne,  ii.  562. 

,,     de  l'ile  Maurice,  ii.  562. 
Pimpernel,  ii.  345. 
Pimpinella  Anisum,  ii.  131. 
Pinang,  iii.  423,  425. 
Pineapple,  iii.  507. 
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Piiule,  ii.  204,  211. 
Pinde-viilli,  ii.  95. 
Pindahva,  ii.  207. 
Pindalu,  ii.  207,  iii.  551. 
Pindara,  iii.  294. 
Pindi-conda,  iii.  138. 
Pindi-tagara,  ii.  238. 
Pinditaka,  ii.  211. 
Pinellia  tuberifera,  iii.  166. 
Piney  tallow-tree,  i.  196. 
Pinglu,  ii.  207. 
Pingri,  ii.  50. 
Pinhoen  oil,  iii.  278. 
Pinjal,  ii.  11. 
Pinlang,  iii.  423. 
Pinna-cotai,  i.  173. 
Pinna-nelli,  iii.  66. 
Pinus  Gerardiana,  iii.  379. 
Kbasyana,  iii.  379. 
,,     longifolia,  iii.  378. 
Pipal,  iii.r176,  338. 
Pipar,  iii.  338. 
Pipara,  iii.  176. 
Piper  Betle,  iii.  183. 
,,    Chaba,  iii.  176. 
,,    Cubeba,  iii.  180. 
,,    longum,  iii.  176. 
,,    nigrum,  iii.  166. 
,,    trioicum,  iii.  175. 

Piperacese,  iii.  166. 

Piper ic  acid,  iii.  173. 

Piperidine,  iii.  172. 

Piperine,  iii.  172. 

Pipla-mul,  iii.  176. 

Pipla-mur,  iii.  176. 

Pigli,  iii.  176. 

Pipbali-katta,  iii.  176. 
.  Piphali-mula,  iii.  176. 

Pippalu,  iii.  176. 

Pipul,  iii.  176. 

Pipuli-mul,  iii.  176. 

Pipulka,  ii.  283. 

Piralu,  ii.  207.  - 

Pirandai,  i.  362. 

Pirang,  i.  405. 

Pisa  or  Pisi,  iii.  213. 

Pisa-taila,  iii.  213. 

Pisbinika,  iii.  76. 

Pishin-puttai,  iii.  210. 

Pisola,  ii.  585. 

Pissenlit,  ii.  315. 

Pistacbe,  i.  379 . 

de  terre,  i.  494. 

Pistaobier,  i.  379. 

Terebinthe,  l.  377. 

Pistachio  nut,  i.  379- 
Pistacia  atlantica,_i.  377. 
cabulica,  i.  377. 
),      integerrima,  i.  374. 


Pistacia  palcestina,  i.  377. 

,,      Terobintbus,  i.  377. 

,,      vera,  i.  379. 
Pisteb,  i.  380. 
Pistia  Stratiotes,  iii.  550. 
Pisuin  sativum,  i.  489. 
Pita,  iii.  408. 

Pitacbaudana,  i.  462,  iii.  232. 
Pitajhinta,  iii.  44. 
Pitakanda,  ii.  134. 
Pitali,  iii.  294. 
Pitari,  iii.  294. 
Pitcha-pullum,  ii.  63. 
Pitbecolobium  dulce,  i.  553. 

,,  Saman,  i.  553. 

Pith  van,  i.  426. 
Pitkari,  ii.  437. 
Pitohri,  ii.  527. 
Pitoyine,  ii.  188. 
Pittagbni,  i.  55. 

Pitta-papara  or  papada,  i.  114,  333, 

ii.  197,  271. 
Pitta-vriksha,  i.  395. 
Pittmari,  i.  333. 
Pittraj,  i.  341. 
Pittvel,  i.  333. 
Pittosporeee,  i.  153. 
Pittosporin,  i.  154. 
Pittosporum  floribundum,  i.  153. 

undulatum,  i.  154. 
Pivala-chapba,  i.  42. 
Pivala-kaner,  ii.  406. 
Piv&ia-koranta,  iii.  43. 
Pivala-tilavana,  i.  131. 
Pivala-vala,  iii.  562. 
Pivar,  ii.  17. 
Piyal,  i.  394. 
Piyala,  i.  394. 
Piyar,  i.  394. 
Piyaz-i-dasbti,  iii.  476. 
Plaksba,  iii.  340. 
Plantaginese,  iii.  126. 
Plantago  amplexicaulis,  iii.  127. 
,,      coronopus,  ii.  134. 
,,      Ispagbula,  iii.  126.  ■ 
,,      major,  iii.  128. 
,,      ovata,  iii.  126. 
,,      Psyllium,  iii.  128. 
Plantain,  iii.  128,  443. 
Plaqueminier  glutinifere,  ii.  366. 
Pliha-gbna,  i.  341. 
Pliba-shatru,  i.  341. 
Pluchealanceolata,  ii.  256. 
Plumbagin,  ii.  40,  332. 
Phimbaginece,  ii.  328. 
Plumbago  rosea,  ii.  327. 

zeylanica,  ii.  32S. 
Plumeria  acutifolia,  ii.  421 . 
Phvmieric  acid,  ii.  422. 
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Po'de  Bahia,  i.  502. 
Podophyllin,  i.  69. 
Podophyllum  emodi,  i.  69. 
Podutalai,  iii.  57. 
Pogada,  ii.  376. 
Poguda-inanu,  ii.  362. 
Pogaku,  ii.  632. 
Po-ho-yo,  iii.  104. 
Pogostemon  parviflorus,  iii.  95. 

,,       purpuricaulis,  iii.  95. 
Pogostemonine,  iii.  101. 
Poi,  iii.  148. 
Poinciana  elata,  i.  507. 

,,      pulcherrima,  i.  506. 
,,      regia,  i.  549. 
Puis  de  marveille,  i.  366. 
Poison  nut,  ii.  458. 
Poivre  long,  iii.  176. 

,,    noir,  iii.  166. 
Poivrier  de  Betel,  iii.  183. 
Pokala,  ii.  632. 
Pokali-miri,  iii.  175. 
Poka-vakka,  iii.  422. 
Polenta,  iii.  580. 
Poley- Germander,  iii.  94. 
Polianthes  tuberosa,.  iii.  493. 
Polycarpasa  corymbosa,  i.  153. 
Polychioit,  iii.  458. 
Polygala  chinensis,  i.  155. 

,,     crotalarioides,  i.  165. 
,,     telephioides,  i.  155. 
,,     tenuifolia,  i.  154. 
,,     vulgaris,  i.  154. 
Polygaleaa,  i.  154. 
Polygonacese,  iii.  148. 
Polygonic  acid,  iii.  150. 
Polygonum  alatum,  iii.  150. 

,,        avictdare,  iii.  148,  1 58. 

,,        barbatum,  iii.  150. 

, ,        Bistorta,  iii.  1 50, 

glabrum,  iii.  150,  152. 

,,        Hydropiper,  iii.  150. 

,,        molle,  iii.  150. 

,,        viviparum,  iii.  150. 
Polypodium  quercifolium,  iii.  623. 

„        taccifolium,  iii.  624. 

,,        vulgare,  iii.  621. 
Polyporus  officinalis,  iii.  631. 
Pomegranate,  ii.  44. 
Pomelo,  i.  274. 
Pomme  epineuse,  ii.  584. 
Pommier  d' elephant,  i.  281. 
Pongalam,  iii.  272. 
Pongamia  glabra,  i.  468. 
Pongelion,  i.  292. 
Ponmutootai,  i.  53. 
Ponna-chettu,  i.  173. 
Ponna-virai,  i.  520. 
Ponnampou-mara-vara,  iii.  390. 


Ponuan-kottai,  i.  368. 
Poo — see  Pu. 

Poodacarapan  (Tarn,  for  Celtis), 

iii.  316. 
Poon,  i.  176. 
Popal,  i  5S5. 
Popinho  do  patare,  ii.  89. 
Popli-chukai,  i.  355. 
Poppy  capsules,  i.  87. 

,,    leaves,  i.  76. 

„    oil,  i.  87. 
petals,  i.  97. 

,,    seed,  i.  87. 

,,    trash,  i.  78. 
Poprang,  ii.  104. 
Porash,  i.  213. 
Porphyroxin,  i.  88. 
Porrum  capitatum,  iii.  489. 
Portia  tree,  i'.  213. 
Portulaca,  i.  159. 

,,       oleracea,  i.  158. 
,,       pilosa,  i.  159. 
„       quadrifida,  i.  158. 
Portulaceas,  i.  158. 
Post,  i.  73. 
Post-i-pisteh,  i.  380. 
Postaka-tol,  i.  73. 
Potaki,  iii.  148. 
Potqntilla,  i.  583. 
Poter,  iii.  287. 
Pou  de  moine,  i.  230. 
Poulourivi,  iii.  230. 
Pourpier  potager,  i.  158. 
Prachinamalaka,  i.  152. 
Pradarani-lauha,  ii.  392. 
Pranada,  ii.  1. 

,,       gudika,  iii.  169. 
Prangos,  ii.  138. 

,,       pabularia,  ii.  138. 
Prapunada,  i.  516. 
Prapunata,  i.  516. 
Prasarani,  ii.  229. 

,,        leha,  ii.  229. 
Prashni  (Si/n.  for  Gondala),  iii.  550. 
Premna  herbacea,  iii.  68. 

integrifolia,  iii.  66. 

,.     tomentosa,  iii.  70. 
Prickly-pear,  ii.  99. 
Prirnulacese,  ii.  340. 
Prisniparni,  i.  427. 
Prithuka,  iii.  604. 
Priya-darsha,  iii.  45. 
Priyangu,  i.  342. 
Prosopis  spicigera,  i.  550. 
Protopine,  i.  88. 
Prunier  d'Inde,  i.  152. 
Prunus  insititia,  i.  568. 

Mahalib,  i.  567. 

„     Pudum,  i.  567.  * 
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Prunus  sp.,  i.  567. 
Pseudo-aconine,  i.  6. 
Pseudo-aconitiue,  i.  5. 
Pseudo-chiratin,  iii.  267. 
Pseudo-curarine,  ii.  401. 
Paeudo-indican,  ii.  409. 
Pseudo-morphine,  i.  88. 
Psidium  Guyava,  ii.  30. 
Psoralia  corylifolia,  i  412. 
Pterocarpe  a  bourse,  i.  464. 
Pterocarpine,  i.  463. 
Pterocarpus  Draco,  iii.  505. 

,,        Marsupium,  i.  464. 
„         santalrnus,  i.  462. 
Pterospermum  acerifolium,  i.  233. 

„  suberifolium,  i.  233. 

Ptychotis  Ajwan,  ii.  117. 
Puchapayaru,  i.  488. 
Pudhira,  iii.  555. 
Pudina,  iii.  101. 
Pudina-ke  phul,  i.  424. 
Pueraria'tuberosa,  i.  424. 
Puga,  iii.  422. 
Pugai-ilai,  ii.  632. 
Puka-yila,  ii.  632. 
Pulaguda,  iii.  264. 
Pulai,  iii.  138. 
Pulambari,  ii.  457. 
Pulan-kizlianga,  iii.  399. 
Pulavayr,  iii.  264. 
Pulcolli,  iii.  55. 
Pulicaria  orispa,  ii.  260. 
Puliccakirai,  i.  213. 
Puli-chintaku,  i.  246. 
Puli-narivi,  i.  365. 
Puli-pandak,  ii.  414. 
Puli-yarai,  i.  246. 
Puliyam-pazbam,  i.  532; 
Pullam-purachi-sappu,  i.  246. 
Pumadalai,  ii.  44. 
Pu-maram,  i.  370. 
Pummalo,  i.  274. 
Pun,  iii.  538. 
Punai,  i.  176. 
Punaigam,  i.  173. 
Punaik-kali,  i.  447. 
Punar-bhava,  iii.  130. 
Punar-bhu,  iii.  130. 
Punar-naba,  iii.  130. 
Punar-nava,  iii.  130. 
Punar-navasbtaka,  iii.  130. 
Pundarika,  i.  71. 
Punai,  i.  395. 
Pundisoppu,  i.  212. 
Pundrika,  ii.  211. 
Pungala,  ii.  380. 
Pungam-maram,  i.  468. 
Pung-ma-theing,  ii.  252. 
Punica  Granatum,  ii.  44. 


Punioa  protopunica,  ii.  45. 
Punico-tannic  acid,  ii.  48. 
Punjabi,  iii.  387. 
Punnag,  i.  172. 
Punnaga,  i.  172. 
Punyatrina,  iii.  575. 
Pupal,  iii.  424. 
Puppanti,  iii.  291. 
Purasha-maram,  i.  213. 
Purashara-tanam,  i.  139. 
Purasbu,  i.  454. 
Purging  cassia,  i.  511. 
Puma,  iii.  130. 
Purple  Gillyflower,  i.  120. 
„     Goat's-rue,  i.  415. 

Purslane,  i.  158. 

Purvali,  iii.  564. 

Pushkara-mula,  ii.  296,  iii.  451. 

Pushpa-kadal,  iii.  55. 

Putai-tanni-maram,  ii.  19. 

Puten-budinga,  ii.  94. 

Puttay-cbaragam,  i.  556. 

Putikaranja,  i.  497. 

Putiki,  i.  238. 

Putol,  iii.  287. 

Putra-da,  ii.  581. 

Putra-jiva,  iii.  271. 

Putram-jiva,  iii.  271. 

Putranjiva  Roxburghii,  iii.  271. 

Puvam,  i.  370. 

PuvTu-danirnma,  ii.  44. 

Puvana,  iii.  264. 

Puzhuk-kolli,  iii.  55. 

Pyretbi-in,  ii.  280. 

Pyretbrine,  ii.  280. 

Pyrethrum  umbelliferum,  ii.  281. 

Pyridine,  ii.  641. 

Pyroxylin,  i.  226. 

Pyrus  communis,  i.  581. 
,,    Cydonia,  i.  579. 


Quarantaine,  i.  120. 
Quassiin,  i.  289,  295. 
Queensland  Hemp,  i.  207. 
Quenot,  i.  567. 
Quercus  infectoria,  iii.  360. 
Quinamine,  ii.  188. 
Quince,  i.  579. 
Qiunidine,  ii.  180,  1S7. 
Quinine,  ii.  177,  187,  192. 
Quinovic  acid,  ii.  188. 
Quinovin,  ii.  188,  375. 
Quisqualis  indica,  ii.  13. 


Rab-es-sus,  i.  492.  ■ 

Racine  de  S.  Christopbe,  i.  36. 

Radagari,  iii.  480. 
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Radicula,  i.  155. 
Radis,  i.  129. 
Radish,  i.  129. 
Radix  Deipara?,  iii.  72. 

,,     Muugo,  ii.  200. 

,,     Musfcela,  ii.  414. 

,,     palma  Cluisti,  iii.  385. 

,,     puloroniea,  iii.  159. 

„     toxicaria,  iii.  465. 

„     vesicatoria    (Plumbago  .rosea), 
ii.  329. 
Rae-cbnmpa,  i.  42. 
Rngat-chandan,  i.  462. 
Rngatrora,  i.  338,  35:3. 
Rakishi,  iii.  28. 
Rai,  i.  123,  338. 
Raiga,  iii.  338. 
Rai-el-hamam,  iii.  60. 
Raikura,  ii  214. 
R;iis  Madre  de  Deos,  iii.  72. 
Raisins,  i.  357. 

,,       de  Galam,  i.  362. 
Raiz  de  Cobra,  iii.  159. 

„    Maoxe  de  Deos,  iii.  72. 
Rajabala,  i.  206. 
Rajadani,  ii.  364. 
Raja-jira,  i.  236. 
Rajaniaka,  i.  489. 
Raja-phala,  ii.  25. 
Raja-tam,  i.  511. 
Rajaua,  ii.  212,  364,  iii.  408. 
Rajani-gandha,  iii.  493. 
Rajanihasa,  ii.  376. 
Rajeshta,  iii.  443. 
Rajika,  i.  123. 
Rajputrika,  ii.  560. 
Rakta-ckandana,  i.  462. 
Rakta-ckitraka,  ii.  329. 
Rakta-gandhani,  i.  4U2. 
Rakta-garblia,  ii.  41. 
Rakta-keru,  iii.  250. 
Raktalu.  iii.  551. 
Raktarobida,  i.  338,  341,  352. 
Rakta-siniul,  i.  215. 
Rakta-valli,  i.  355. 
Rakta-vindu,  ii.  5S1. 
Rakta-vindu-cbada,  iii.  250. 
Rakcairanda,  iii.  301. 
Rakto-semu],  i.  215. 
Ral,  i.  195. 
Rala,  i.  195. 
Ramabana,  iii.  533. 
Ramala,  i.  133. 
Raman jir,  iii.  338. 
Rambba,  Iii.  443. 
Rametha,  iii.  225. 
Rampatri,  iii.  197. 
Ratnphal,  iii.  197. 
Ramtil,  ii.  269. 


Ramtulairi,  iii.  85. 
Ramturai,  i.  210. 
Rarausatia  vivipara,  iii.  549. 
Ranaj,  iii.  515. 
Ean-akhrot,  iii.  278. 
Ran-draksha,  i.  363.  • 
Ran-erandi,  iii.  272. 
Ran-ghovada,  i.  460. 
Raa-halad,  iii.  396. 
Ran.7jaiph.al,  iii.  197. 
Ran-jondkala,  iii.  573. 
Ran-uiakai,  iii.  573. 
Ran-methi,  i.  430. 
Ran-parvsd,  ii.  73. 
Ran-phanaa  (Artocarpus  hirsuta), 

iii.  355. 
Ran-tnHa,  i  520. 
Ran-tikhi,  i.  121. 
Ran-tondla,  ii.  86. 
Ran-udid,  i.  491. 
Ranavara,  i.  519. 
Ranagu,  i.  468. 
Randhani,  ii.  121. 
Raudia  dumetorum,  ii.  204. 

,,     uliginosa,  ii.  207. 
Rang,  iii.  115. 
Rnng-i-badshah,  ii.  624. 
Rangan,  ii.  212,  214. 
Rangari-har,  ii.  2. 
Rangchul,  i.  317. 
Rangi,  iii.  338. 
Rangoon  creeper,  ii.  13. 
Rangun-ki-bel,  ii.  13. 
Rangumi-malle-chettu,  ii.  13. 
Raijjondhala,  iii.  573. 
Ranmakai.  iii.  573. 
Kanunculacete,  i.  1. 
Ranunculus  Sardous,  i.  37- 

,,         sceleratus,  i.  37. 
Rape,  i.  122. 

Rapbanus  Raphanistrum,  iii.  490. 

,,       eativois,  i.l 29. 
Rasamala,  i.  594. 
Rasan,  ii.  259. 
Ra-sana,  ii.  256. 
Rasanjana,  i.  60. 
Rasa-phala,  iii.  514. 
Rasbija,  iii.  318. 
Ilascaraoiio,  iii.  1 25. 
Rashme,  ii.  200. 
Rasiinilius,  i.  594. 
Easin,  i.  474. 

Rasna,  ii.  200,  260,  iii.  392. 
Rasnapanchaka,  iii.  393. 
Rasona,  iii.  488. 
Rassakiuda,  i.  54. 
Rassaul,  i.  560. 
Raswal,  i,  65. 
Raawaufci,  i.  65. 
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Ratamba,  i.  134. 
Ratambi,  i.  164. 
Ratanhia,  i.  364. 
Ratanjli,  i.  462. 
Ratanjot,  ii.  524. 
Ratanpurs,  i.  139. 
Ratavalio,  iii.  57. 
Rati-nagkesar,  i.  172. 
Ratipanche,  iii.  627. 
Ratmandn,  ii.  523. 
Ratoliya,  iii.  57. 
Rattiasan,  i.  213. 

Raughan-i-bid,  iii.  366. 

Rauwolfia  serpentina,  ii.  414. 
.  Ravara-pafcri,  ii.  536. 

Ravette,  i.  122. 

Rawa,  iii  608. 

Rawand,  iii.  153. 

Rawand-el-daw»bb,  iii.  154. 

Rayan,  ii.  364.  .  . 

Rayete,  i.  305. 

Razianah'  or  Uazianaj,  ii.  125,  132. 
Recbanaka — see  Rocbanika. 
Red  Bahman,  ii.  304. 
Cedar,  i.  242. 
Mango,  i.  163. 
,,  Nagkesar,  i.  172. 
„   Rbapontic,  ii.  304. 
,,   Sanders- wood,  i.  462. 
„    Silk-cotton  tree,  i.  215. 
„    Sorrell,  i.  212. 
Redwood  tree,  i.  336. 
Reglisse,  i.  491. 
Rela-kfiyalu,  i.  511. 
Renouee  dea  oiseaux,  iii.  148. 
Renuka,  iii.  76. 
Revanchi-no-siro,  i.  168. 
Rewasb-i-dewana,  iii.  153. 
Rbamneffi,  i.  350. 
Rbamnus  Wightii,  i.  352. 
Rbazya  striata,  ii.  391. 
Rbeo-tannic  acid,  iii.  156. 
Rbetsa-maram,  i.  256. 
Rhetsa-maum,  i.  256. 
Rheum  emodi,  iii.  155. 

Moorcroftianum,  iii.  155. 
,,      officinale,  iii.  152. 

palmatum,  iii.  153. 
,,      Ribes,  iii.  152. 
,,      tataricnm,  iii.  153. 
,,      "Webbianum,  iii.  155. 
Rewand-cbini,  iii.  153. 
Rewand-i-labmi,  iii.  154. 
Rbinacanthin,  iii.  56. 
Rbinacantbns  communis,  iii.  55. 
Rhizophora  mucronata,  iii.  599. 
Rhizophorese,  i.  59S. 
Rhododendron  lepidotum,  iii.  374. 
Rhoeadins,  i.  88,  109. 


Rhubarb,  iii.  152. 
Rhubarbe,  iii.  152. 

,,        des  pauvres,  i.  34. 
Rhus  coriaria,  i.  372. 
,,    Kakrasingi,  i.  374. 
,,    parviflora,  i.  374. 
,,    semi-alata,  i.  374. 
Rhynchocarpa  fcetida,  ii.  97. 
Rhynchostylis  retusa,  iii.  396. 
Ribas,  iii.  154. 
Ribas-i-Muammiri,  iii.  154. 
Rice,  iii.  601. 
Ricin,  iii.  304,  309. 
Ricin  commun,  iii.  301. 
Ricinelaidic  acid,  iii.  307. 
Ricinelaidin,  iii.  307. 
Ricinine,  iii.  308. 
Ricinisoleic  acid,  iii.  308. 
Ricinoleic  acid,  iii.  304,  307. 
Eicinus  communis,  Hi.  301. 
Riban,  iii.  83. 
Rijl-el-gburab,  ii.  133. 
Rijl-el-jarad,  iii.  374. 
Rijl-el-tair,  ii.  133. 
Rinbadam,  iii.  383. 
Ringin,  i.  368. 
Rrngri,  i.  284. 
Ring-worm  powder,  i.  501. 
Rishah-i-kbitmi,  i.  201. 
Risbah-i-wala,  ii.  239. 
Ritha,  i.  368.  _ 
Rivea  omata,  ii.  541. 
Riwas,  iii.  153. 
Roatangba,  i.  370. 
Robertin,  i  249. 
Rocbana-rakta,  iii.  293. 
Rochauika,  iii.  296. 
Rocket,  i.  130. 
Rocouyer,  i.  149. 
Rodhra,  ii.  373. 
Roga-chettu,  iii.  92, 
Rohan,  i.  336. 
Rohera,  i.  341. 
Rohini,  i.  341. 
Rohishta,  iii.  557. 
Rohishte-gavat,  iii.  557. 
Rohitak,  i.  341. 
Rohituka,  i.  341. 
Rojia-cha-phul,  ii.  321. 
Romero  Santo,  iii.  93. 
Rosa  canina,  i.  574. 
,,    damascena,  i.  574. 
,,    involucrata,  i.  574. 
Rosacete,  i.  563. 
Rosaginine,  ii.  401. 
Rose,  i.  574. 

„    d'Inde,  ii.  321 .  > 
,,    de  Jerieho,  i.  117. 
I  malloes,  i.  594. 


Rose  of  Jericho,  i.  117. 

(,    stamens,  i.  575. 
water,  i.  576. 
Rosolle,  i.  212. 
Roshel,  iii-  557. 
Rosier  de  Damas,  i.  574. 
Rosmarinho,  iii.  93. 
Rosmelleus,  i.  594. 
Rosocyanine,  iii.  412. 
Rossaiis  en  bouclier,  i.  691. 
Rottlerin,  iii.  299,  300. 
Round  Zedoaiy,  iii.  416. 
Rozelle,  i.  212. 
Rubak-turbak,  ii.  550,  5/3. 
Rubia  cordifolia,  ii  231. 

tinctoriuni,  ii.  231.. 
Rubiacea?,  ii.  169. 
Rudantika,  ii.  545. 
Rudrajati,  iii.  158. 
Rudranti,  ii.  545. 
Rudravanti,  iii.  158^ 
Rue,  i.  249. 

,,    des  jardins,  i.  249. 

,,    des  pres,  i  34^. 

„    sauvage,  i.  252. 
Ruha,  iii.  577. 
Rubin,  iii.  29G. 
Rui,  ii.  428. 
Rukha,  iii.  348. 
Rukb-alu,  iii.  549.  _ 
Rumex  aquaticus,  iii.  158. 
,,      Dioscoridis,  iii.  158; 
„      Patientia,  iii.  158. 

'  „      vesicarius,  iii.  157. 
„      Wallichii,  iii.  158. 
Rumman,  iii.  45. 
Rumman-el-anhar,  i.  162.. 
Rumman-i-bari,  ii.  45. 
Runas,  ii.  231. 
Runboom,  i.  599. 
Runz,  iii.  604. 
Rus,  iii.  50,  558. 
Rusa,  iii.  557. 
Rusa-ka-tel,  iii.  559. 
Ruscus  aculeatus,  ii.  33,  125. 
Rusot,  i.  C5. 
Ruta  graveolens,  i.  249. 
Rutacete,  i.  249. 
Rutilin,  iii.  367. 
Ruvu,  iii.  301. 
Ruvuka,  iii.  301. 
Ruzz,  iii.  604. 


Sabaat  azlaa,  iii.  128. 
Sabbasagi,  ii.  128. 
Sabino,  ii.  72. 
fiabir,  iii.  469. 
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Sabja,  iii.  83. 

Sabji,  iii.  319,  320. 

Sabzn,  iii  83, 

Sabzi,  iii.  320. 

Sabuni,  ii  155,  ii.  102. 

Saccharum  officinarum,  iii.  592. 

Sacoolabium  papillosum,  iii.  392. 

,,         species,  iii.  393. 
Sacking  tree,  iii.  34S. 
Sada-chandon,  iii.  232. 
Sadamandi,  ii.  319, 
Sadeori,  ii.  243. 
Safarjal,  i.  579. 
Safed-aghado,  iii.  135. 
Safed-bahman,  ii.  303.. 
Safed-chamni,  iii.  8. 
Safed-champa,  ii.  421. 
Safed-chandan,  iii.  232. 
Safed-jam,  ii.  30. 
Safed-jira,  ii.  113. 
Safed-jirun,  ii.  113.. 
Safed-mirch,  iii.  167- 
Safed-miri,  iii.  167. 
Safed-murgha,  iii.  139. 
Safed-musli,  iii.  485. 
Safed-safri-am,  ii.  30.. 
Safed-semul,  i.  216. 
Safflower,  ii.  308. 
Saffron,  iii.  453. 
Safran,  iii.  4-53. 

,,      batard,  ii.  308. 
Safsaf  {Arabic  for  Salix  caprea), 

iii.  364. 
Sagacb,  iii.  61. 
Sagade,  i.  370. 
Sag-angur,  ii.  550,  573. 
Sagapenum,  ii.  160. 
Sagapu,  ii.  193.. 
Sagarghola,  i.  496. 
Sagbinaj,  ii.  160. 
Sagovani,  ii.  44*; 
Sagpistan,  ii.  518. 
Sagshikan,  ii.  583.. 
Sagun,  iii.  61. 
Sag wan,  iii.  61. 
Sahadevi,  ii.  243,  245. 
Sahakara,  i.  382. 
Sahjna,  i.  396. 

Saint  Ignatius'  Bean,  ii.  500. 

Saisaban,  i.  475. 

Saj,  iii.  61. 

Sajeri,  i.  46. 

Sajjikar,  iii.  142. 

Sajire,  ii.  119. 

Saka,  iii.  61. 

Sakalabi,  i.  312. 

Sakanaru,  iii.  557. 

Saka-sreshtha,  iii.  390. 

Sak-el-hamam,  i.  47. 


08 


INDEX. 


Sakar-el-uBhar,  ii.  430. 
Sakbis  (A.  Wiger),  iii.  663. 
Sakmuniya,  ii.  544. 
Sakoli,  i.  195. 
Sal,  i.  195. 
Sala,  i.  195. 
Sala-roisbri,,  iii.  384. 
Sala-veshfca,  i.  195. 
Salab-misri,  iii.  384. 
Salabsintbicum,  ii.  28-7- 
Salai,  i.  302. 
Salam-niisri,  iii.  384. 
Sale-gond,  i.  302. 
Sale-lassa,  i.  302. 
Salep,  iii.  385. 
Salgeira,  i.  599-. 
Salicinese,  iii.  364. 
Sabcornia,  iii.  141. 
Salikkeli,  iii.  204. 
Salivaire  d'Eapagne»  ii.  277- 
Salix  Carprea,  iii.  364. 

Bpecies,  iii.  365-. 
Sallaki,  i.  302. 
SallaM-di-ava,  i.  302. 
Siilmali,  i  215. 
Salmali-vesbta,  i.  216. 
Salparni,  i.  428. 
Salsepareille  de  1'Inde,  n.  446. 
Salsola,  iii.  141. 
Salvadora  oleoides,  ii  380. 

n       persica,  ii.  380. 
Salvadoraceffi,  ii.  380. 
Salvadorine,  ii.  383. 
Salvan,  i.  428. 
Salvia  iEgyptiaca,  in.  89. 

„     plebeia,  iii.  89. 
Samadara,  i.  293.  _ 
Samadera  indica,  i.  293. 
Samaderin,  i.  294. 
Sama-gerse,  ii.  450. 
Sainandar-pbal,  ii.  17. 
Samandar-sokh,  ii.  641. _ 
Samas-arkara-cburna,  ill.  421. 
Sambara-valli,  i.  363 
Sambbalu,  iii.  73,  76. 
Sambhara,  iii.  564. 
Sambiri,  i.  389. 
Sambrani,  i.  196. 
Sambrani-aku,  iii.  8. 
Sambrani-cbettu,  iii.  8.  ... 
Sambucus  odorata  avomatica,  ill.  W 
Samgb-i-arabi,  i.  541. 
Samgb-i-bal-i-sbirin,  ii.  157. 
Sami,  iii.  338 
Sampage,  i.  537. 
Sampago-buwu,  i.  42.. 
Sampangi-puvYu,  i.  42. 
Sampirani,  i  509. 
Bamp-pbali,  i  37. 


Samrat-el-aul,  i.  162. 
Samrat-el-turfuh,  i.  160. 
Samurlar-pbal,  ii.  17. 
Samuk,  iii.  583. 
Samudra-pacbcba,  ii.  641. 
Samudra-pala,  ii.  641. 
Samudra-pu-tenkaya,  iii.  620. 
Samudra-sbokb,  ii.  541. 
Samuclra-soetba,  ii.  541. 
Sanuidra-yogam,  ii.  541. 
Sainundar-sok,  iii.  89. 
Samutra-pullam,  ii.  17. 
Samydaceae,  ii.  50. 
San,  i.  400. 
Sana,  i.  400. 
Sana-baladi,  i.  531. 
Sana-hajazi,  i.  527- 
Sana-jebali,  i.  531. 
Sana-maki,  i.  526. 
Sana-pusbpi,  i.  400. 
Sanakburd,  ii.  306. 
Sanatta,  i.  371. 
Sandal,  iii.  233. 
Sandalwood,  iii.  232. 

„         African,  in.  247. 
n         oil,  iii.  232. 
Sandanak-kattai,  iii.  232. 
Sandarus,  i.  510. 
Sandesrari.  507. 
Sandbyakali,  iii.  132. 
Sanfu-roun,  iii.  77. 
Sangi&aboyah,  i.  516. 
Sangkupi,  iii.  76. 
Sanjisaboyab,  i.  516. 
Sankar-jata,  i.  427. 
Sankbabuli,  ii.  510. 
Sanklia-puabpi,  ii.  516. 
Saukbru,  iii.  573. 
Sanklwel,  ii.  516. 
Saukira,  iii.  500. 
Sanrripat,  iii.  5. 
Sannipata-nud,  iii.  5. 
Sanseviera  zeylanioa,  m.  493. 
Sansevierine,  iii.  495. 
Sant,  i.  542,  iii.  130. 
Santal,  i.  463. 

„     blanc,  iii.  232. 
rouge,  i.  462. 
Santalaceee,  iii  232. 
Santabne,  i.  463.  _ 
Santaluni  album,  in.  232. 

cignorani,  iii.  247. 
"       Pvoissii,  iii.  246. 
Santolina  Chameeeyparissus, 
Santonin,  ii.  290. 
Sanubar-el-bindi,  in.  380. 
Sanvu,  i.  400. 
Sapindacese,  i.  366. 
Sapindus  Mukorasei,  i.  370. 


INDEX. 


Sapiudus  trifoliatus,  i.  367. 
Sapiatan,  ii.  518. 
Sapui,  iii.  374. 
Sapodilla  plum,  ii.  365. 
Sapogcniii,  i.  157,  369. 
Saponaria  officinalis,  i.  156. 

Vaccaria,  i.  155. 
Saponin,  i.  157,  369,  561. 
Sapotacere,  ii.  3o4. 
Sapotillier,  ii.  365. 
Sapotine,  ii.  366. 
Sappan,  i.  500. 

,,     wood,  i.  500. 
Sapsan,  iii.  15S. 
Sapsand,  iii.  158. 
Sapsundi,  iii.  348. 
Sapta-chhada,  ii.  386. 
Sapta-parna,  ii.  386. 
Saptala,  i.  560. 
Sapu,  i.  43. 
Sapus,  iii.  159. 
Saraca  indica,  i.  507. 
Saracens  Consound,  ii.  248. 
Saragavo,  i.  396. 
Sarah,  i.  137. 
Saral,  iii.  378. 
Sarala,  i.  292. 
Saiala-drava,  iii.  378. 
"Sarapunkha,  i.  415. 
Sarasava,  i.  123. 
Sarcocolla,  i.  476. 
Sarcocolline,  i.  478. 
Sarcostemma  brevistignia,  ii.  458. 
Sardari-har,  ii.  5. 
Saresh,  iii.  480. 
Sarifun,  ii.  288. 
Sari-kasondi,  i.  520. 
Sariva,  ii.  446. 
Sarivadvaya,  ii.  446. 
Sarivan,  i.  428. 
Sarjikakshara,  iii.  414. 
Sarkara,  iii.  588. 
Sarpagandha,  ii.  414. 
Sarpan-ka-tel,  i.  173. 
Sarpasbi-chettu,  ii.  200. 
Sarphoonka,  i.  415. 
Sarpunkha,  i.  415. 

Sarsaparilla  (country),  ii.  446,  iii.  500. 

Sarv-i-Turkistani,  iii.  374. 

Sarva,  iii.  357,  449. 

Sarvari-har,  ii.  5. 

Sarwali,  iii.  139. 

Sasave,  i.  Iu3. 

Sataganda,  ii.  50. 

Satar,  iii.  114. 

Satar-el-hamir  (Syn.  for  T.  serpyllum), 

iii.  109. 
Satar-i-bari,  iii.  374. 
Satawari,  iii,  462,  483. 


Sathi,  iii.  89. 

Sati,  iii.  399,  417. 

Satila,  i.  489. 

Satinwood,  i.  339. 

Satodi-niula,  iii.  130. 

Satpkal,  ii.  17. 

Satudo,  ii.  102. 

Saturcia  greeea,  iii.  116. 

Saturiyun — see  Satyrion . 

Saturyus,  i.  20. 

Satvin,  ii.  386. 

Satyrion,  i.  20,  iii.  384. 

Saubkaqua-sunthi,  iii.  421. 

Saul  tree,  i.  195. 

Saunf  {Syn.  for  Anise),  ii.  131. 

Saur,  i.  215. 

Saurab,  SaurabH,  iii.  454. 
Saurabhi-nimba,  i.  262. 
Sauromatum  pedatum,  iii.  547. 
Saussurea  Lappa,  ii.  296. 
Savari,  iii.  468. 
Savonnier,  i.  367. 
Saxifraga  ligulata,  i.  585. 
Saxifragacese,  i.  585. 
Sazaj-i-Hindi,  iii.  209. 
Scammony,  ii.  544. 
Scberu-bala,  iii.  139. 
Scbem-katu-valli-canirain,  ii.  503. 
Scbima  Wallichii,  i.  190. 
Scbleicbera  trijuga,  i.  370. 
Scbcenus,  Schcenanthus,  iii.  564. 
Schweini'urthia  spha3rocarpa,iii.  6. 
Scilla,  iii.  476. 

Scindapsus  officinalis,  iii.  543. 

,,       pertusus,  iii.  544. 
Scirpus  kysoor,  iii.  555. 
Scitaminese,  iii.  396. 
Scopolia  aculeata,  i.  260. 

,,      lurida,  ii.  625. 
Screw  Pine,  iii.  535. 
Scrophularineas,  iii.  1. 
Sea-cocoanut,  iii.  520. 
Sebastiania  Chamoelea,  iii.  316. 
Sebesten  plum,  ii.  618. 
Secamone  emetica,  ii.  458. 
See — see  Si. 
Segun,  iii.  61. 
Sebund,  iii.  253. 
Sehunda,  iii.  254. 
Selu,  ii.  518. 

Sem  or  Semla-gond,  i.  537. 

Semecarpe,  i.  389. 

Semencine.  ii.  288. 

Semicarpus  Anacardium,  i.  389. 

Sempagum,  i.  43, 

Sempsen,  iii.  29. 

Semul,  i.  215. 

Sendi,  iii.  620. 

Sendri,  i,  150. 
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Sene,  i.  526. 

M     d'ltalie,  l.  530. 
Senna,  i.  526, 

,,     pods,  i.  529. 
Sennit,  i.  528. 
Sensitive  commune,  i.  538. 

„        plant,  i.  538. 
Seoti— see  Skovanti. 
Sepkalika,  ii.  376.  iii.  7a. 
Serapias,  iii.  384- 
Serinji,  ii.  40. 
Seroo-kaya,  ii.  35. 
Serpolet,  iii.  109. 
Sesame,  iii  26  _ 
Sesame  de  l'lnde,  in.  26. 
Sesamum  indicum,  iii.  26. 
Sesbania  ^gyptiaoa,  i.  474. 

,       grandiflora,  i.  47^- 
Sevaka,  i.  71. 
Sevya,  iii.  339,  562. 
Sewar,  ii.  391.  . 
Shadanga-pamya,__i.  22i. 
Skaddaranayoga,  n.  62J. 
Skadgrantka,  iii.  539. 
Skadkurak-kalli,  m.  206. 
Skafterak,  i  122. 
Skaggy  button-weed,  u.  iW- 
Skakasferkam,  iii.  83. 
Skakasperkam,  iii.  83. 
Skakdanek,  iii.  323. 
Skakterak,i.  114. 
Skakteraj,  i.  116. 
Skailam,  iii.  5S3.  _  _ 
Skajrat-el-baragkis,  i.  58.5. 
Skajrat-el-kapur,  ii.  210. 
Skakar,  iii.  593. 
Skakakul,  ii.  136. 
Skakakul-i-misri,  n.  Ida. 
Skakayak-el-naaman,  l. 
Skakra-sriskta,  ii.  1. 
Skala-miskri,  iii.  384. 
Skala-pami,  i.  428. 
Skali,  iii.  604. 
Skalim,  iii.  580. 
Skallot,  iii-  492. 
Skalnmbi,  i.  122. 
Skamantippu,  u.  21^ 
Skamariniyun,  u.  HA- 
Skambalid,  iii.  496. 
Skamkand,  i.  15. 
Skammani,  ii.  583. 
Skampagi,  i.  42. 
Skamraj,  i.  365.  . 
Skamuddira-packckai,  u. 

Skanal,  i.  400 
Skanambu,  i.  400. 
Sbangabir,  iii.  421. 
Sbankeskvar,  i.  506,  u.  26Z. 
*    Skankkakuli,  n.  262. 


Skankkapu.sk pi,  ii.  263. 
Skaukkini,  ii.  263. 
Skappatkupu,  i.  204. 
Skarab-i-kaskkask,  i.  98. 
Skarak-konraik-kai,  i.  511. 
Skarbati-limbu,  i.  273. 
Skardul,  ii.  11.  ^    ,  .  ... 

Skarfiyun  {Si/n.  for  Cardamoms),  m. 

428. 
Skarifak,  i.  45. 
Skaruunay,  ii.  102. 
Skaskkakul,  ii.  136. 
Skatakuppi-virai,  ii.  128. 
Skatakuppi-vittulu,  U.  128. 
Skatapuskpa,  ii.  128.  _ 
Skaukat-el-arabiya,  in.  143. 
Sbaukat-el-baida,  ii.  306,  m.  143, 
Skaukat-el-muntrnek,  l.  582. 
Skavari,  ii.  70. 
Skayakak,  i.  477. 
Skayyan,  iii.  505. 
Skeduri,  iii.  417. 
Skee — see  Ski. 
Skeeakai,  i.  560. 
Skegat,  i.  396. 
Skegva,  i.  396. 
Skekakul,  ii.  136. 
Skelvant,  ii.  518. 
Skemalo,  i.  215. 
Skembat,  i.  393. 
Skembi,  i.  559. 
Skem-maram,  i.  336. 
Skemmulli,  iii.  43. 
Skempangan,  i.  43. 
Skend-vel,  ii.  449.  _ 
Skenevar-vaymbu,  i.  411. 
Sken-gankuppi,  iii.  76. 
Sken-kottai,  i.  389. 
Sken-skandanam,  i.  462. 
Skepu,  ii.  128 
Skeradi,  iii.  592. 
Skeran-kottai,  i.  389. 
Skerus,  i.  123. 
Skerval,  iii.  550. 
Sketvara,  ii.  527. 
Skevan,  iii.  70. 
Skevana,  iii.  70  „ 
Skevanti-cka-pkula,  u.  2 1 1 . 

Skevari,  i.  474. 
Skevelli,  ii.  231. 
Skewan,  iii.  70. 
Skia-jira,  ii.  119. 
Skial-kanta,  i.  110. 
Skibab,  iii.  256. 
Sbibbit,  ii.  128. 
Skibjal,  i.  366. 
Skibram,  i.  50. 
Skik,  ii.  288. 
I  Skika,  i.  560. 
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Shikam-daridah,  iii.  126. 
Shikhari,  iii.  186. 
Shikimen,  i.  41. 
Shikiminio  acid,  i.  41. 
Shikimipiorin,  i.  41. 
ShiMmol,  i.  41. 
Skilarasam,  i.  .594. 
Shima-cbamanti-pushpamn,  ii.  274. 
§Mma-dalima-vittulu,  i.  579. 
Shima-jeventi-pushpam,  ii.  274. 
Sbima-jilakara,  ii.  119. 
Shinia-goranti-vittulu,  i.  252. 
Shhiia-sopu,  ii.  119. 
Shimai-agatti,  i.  518. 
Shimai-atti,  iii.  342. 
Shimai-azha-vanai-virai,  i.  252, 
Shimai-chamantippu,  ii.  274. 
Shimai-kichili,  iii.  4l7. 
Shiniai-madala-virai,  i.  579. 
Shimai-sbiragam,  ii.  119. 
Shimai-shombu,  ii.  119. 
Shiine-dalimba-bija,  i.  579. 
Skime-jirige,  ii.  119. 
Skime-shyamantige,  ii.  274. 
Shinie-sopu,  ii.  119. 
Shimi,  iii.  594. 
Shimpti,  i.  393. 
Skindil-kodi,  i.  54. 
Singabir,  iii.  421. 
Shingadio-vacbnag,  i.  1. 
Shir-el-jibal,  iii.  624. 
Shir-el-jinn,  iii.  624. 
Shiragain,  ii.  113. 
Shirai-kuchchi,  iii.  46. 
Shirklrisht,  i.  533. 

Shiru-nari  vengayam  (Indian  Squill), 

iii.  476. 
Shirutek,  iii.  68. 
Shitaraj,  ii.  330. 
Shit  t  a  rattai,  iii.  437. 
Shiva-linga,  ii.  90. 
Shiva-nimb,  i.  411. 
Shivadai,  ii.  5.' 7. 

,,      ver,  ii.  527. 
Shivani,  iii.  70. 
Sbivannigida,  iii.  70. 
Shivappu-chittira,  ii.  329. 
Shivappu-goyya-pazham,  ii.  30. 
Shiwaran,  i.  122. 
Shoo -flower,  i.  204. 
Shombu,  ii.  124. 
Shonva,  ii.  128. 
Shora-kai,  ii.  67. 
Shorea  robusta,  i.  195. 

„     Talura,  i.  196. 
Shottu  katrazhai,  iii.  467. 
Showkran,  ii.  110. 
Shoyikirai-virai,  ii.  128.  • 
Shreyasi,  iii.  543. 


Shud,  ii.  128. 
Shudan,  iii.  200. 
Sbudimudi,  ii.  319. 
Shuka,  iii.  641. 

,,     dana,  ii.  44. 
Sbukai,  iii.  143. 
Shukku,  iii.  420. 
Shukri,  i.  238. 
Shulundii-kora,  ii.  215. 
Shumach  (Suiaacli),  i.  372. 
Shvimslnir,  iii.  428. 
Shvmiz,  i.  28. 
Shuprak,  i.  33. 
Sbm-ali,  i.  509. 
Shurava,  i.  124. 

Sbuslima,  Sbiisbmir  (Cardamoms),  iii. 
428. 

Shuthi  (Zedoary),  iii.  399. 

Sbwet-basanta,  iii.  291. 

Shyavantige-kuvu,  ii.  277. 

Siab — see  Siyah. 

Siali,  i.  424. 

Siam  Benzoin,  ii.  371. 

Sida  carpinifolia  ,  i.  206. 

,,    cordifolia,  i.  20b'. 

„    humilis,  i.  207. 

,,    mauritiana,  i.  208. 

,,    rhombifolia,  i.  206. 
Sidharta,  i.  123. 

Siddhi  (Si/n.  for  Cannabis  sativa),  iii. 
318. 

Siegesbeekia  orientalis,  ii.  264. 
Sigappuppngai,  ii.  37. 
Sige,  i.  560. 
Sihah,  iii.  375. 
Sibaru,  ii.  376. 
Sihla,  i.  302. 
Sikekai,  i.  560. 
Sbikhandin,  iii.  339. 
Sikbi,i.  347. 
Sikran-el-hut,  iii.  1. 
Sila-bak,  iii.  627. 
Sila-valka,  iii.  627. 
Silajit,  ii.  515. 
Silaras,  i.  594. 
Silarambba,  iii.  450. 
Silhaka,  i.  591. 
Silim-kung,  ii.  1 . 
Silk-weed,  ii.  427. 
Silpbium,  ii.  139,  141 . 
Sim,  i.  489. 
Sima — see  Shima. 

Sima-clmmanti-pushpamu,  ii.  274. 
Sima-jilakara,  ii,  119. 
Simaruben?,  i.  284. 
Simbi,  i.  489. 
Simsim,  iii.  28. 
Simsin-el-Hindi,  iii.  302. 
Sinalbin,  i.  126. 
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Sind  Opium,  i.  89. 
Sindhuvara,  hi.  73. 
Singnamook,  i.  588. 
Siuha-kesara,  ii.  362. 
Smjid-i-jilani,  i.  3.50. 
Sinuigrin,  i.  126. 
Sinyu,  iii.  357. 


J  —  7   

Sipand,  i. 


243. 


Sir,  iii.  489.  _ 
Sira-punnai,  l.  170. 
Sira-shengalamr,  n.  24o. 
Sirasala-mara,  i.  501. 
Sireh,  iii.  565. 
Siris  or  Siras,  i.  561. 
Sivisa,  i.  562. 
Shisbika,  ii.  523. 
Siroo— see  Sirru.  ... 
Sirru-kanckori-vayr,  ill.  616. 

Sirru-kurinja,  ii.  450. 
Sirru-pulai,  iii.  138. 
Sirru-pullady, 
Sirru- serupadi,  u.  10*. 
Sis,  i.  401. 
Sisaliyus,  iii.  124. 

Si6iban,  i.  475.  

Sisymbrium  Alkaria,  m.  *J0. 
Irio,  l.  1-1. 
officinale,  i.  122. 
Sita-che-kes,  ii.  540. 
Sita-mulaka,  iii.  57  L. 
Sita-phal,  i.  44. 
Sita-pullum,  i.  44. 
Sita  pundu,  i.  44. 
Sittaritteo,  iii.  418. 
Sitrapaladi,  iii.  250. 
Sivani,  iii-  294 . 
Siyah-chob,  i.  obo. 
Siyah-danah,  i.  28. 
Siyak-jira,  n.  116,  119. 
Skandaja,  in.  33 J. 
Skandha-taru,  ui. 513. 
Skatole,  ii.  6,  ni-  "7- 
Sleshmataka,  n.  olb. 
Slitten,  ii.  92. 
Small  Caltrops,  i.  243. 

Qold-Mohar,  l.  o05. 
Smilax  China,  iii.  500. 
glabia,  m.  500. 
;',     ovalifolia,  iii.  503. 
Sneha-viddha,  iii.  3S0. 
Snubi,  iii.  254. 
Soapnut,  i.  367. 
Soapwort,  i.  155. 
Sobhanjana,  i.  396. 
Soeotra  Dragon's-blood,  Ui. 
Socotrine  Aloes,  m.  4b/. 
Soda  plants,  iii.  141. 
Sogade,  ii.  446. 
Sohaga,  i.  341. 


.Chrozopbora 


Sohanpe-soah,  i.  685. 
Sulanaoea),  ii.  519. 
Solanidine,  ii.  553. 
Solanine,  ii  552. 
Solanum  Dulcamara,  n.  549. 
ferox,  ii.  560. 
„       indicum,  ii.  555. 
M      Jaoquiniif  ii.  667. 
(f       nigrum,  ii.  549. 
torvum,  ii.  560. 
trilobatum,  ii.  559. 
vurbascifolium,  ii.  660. 
'       xanthocarpxim,  ii.  557. 
Soma-valka,  iii.  356. 
Solidago  odora,  ii.  248. 

Virga-aurea,  u.  217. 
Somanti,  i.  474. 
Somballi     {Rind,  for 

plioata),  iii.  316. 
Sorabong,  ii.  252. 
Somida-manu,  i.  336. 
Somniferine,  ii.  568. 
Somp,  ii;,124- 
Somraj,  ii.  241 . 
Somraji,  ii.  241. 
Sona,  iii.  15. 
Sonalla,  i.  400. 
Sonamaki,  i.  526. 
Sonchus  oleraoeus,  li.  31o. 
Sondbali,  i.  51V.  ... 
Sondhi  (Himl.  for  A.  laniger),  xu.  5G3. 
Sone-patta,  iii.  15. 
Sonfiya,  iii.  558. 
Songarvi,  i.  450. 
Sonsali,  ii.  251. 
Sonth,  Sonti,  iii.  420. 
Soo — sec  Su. 

Sopu,  ii.  124.  ... 
Sopubia  delpbimfoba,  m.  1*- 
Sorghum  vulgare,  ill.  oW. 
Sotbagni,  hi-  130.  _ 
Souoi  des  jardins,  u. 
Sou-lhie,  i.  31. 
Sowa,  ii.  128. 
Sow-bread,  ii.  34/.  - 
Soymida  febrifuga,  i.  336.  • 
Spanish  Jasmine,  u.  878. 

„      Pellitory,  ix.  277. 
Spermaeoce  bispida,  ii.  230. 
Spbseranthine,  ii.  268. 
Spbreranthus  m^°J^u^fi  ..•  635. 


oleracea,  ii.  283. 
Spinacia  oleracea,  iii.  140. 
Spinacb,  iii.  146. 
Spin-bajja,  ii.  569. 
Spodium,  in.  obb. 
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opogel  seeds,  iii.  126. 
pondias  niaugifera,  i.  395,  549. 

,,     speoies,  i.  396. 
Spunk,  iii.  630. 
Squill,  iii.  476. 
Squinantbus,  iii.  564. 
Squirting  Cucumber,  ii.  95. 
Sribar ,  ii;  202. 
Sribastini,  ii.  525. 
Srikkanda,  i.  492,  iii.  232. 
Srimana,  iii.  339. 
Sringavera,  iii.  421. 
Sringi-bish,  i.  10. 
Sriparni,  iii.  70. 
Sriparnika,  iii.  356. 
Sripbala,  iii.  262. 
Srivadi,  ii.  202. 
Srivadoli,  ii.  202. 
Srivati.  ii.  202. 
Staff-tree  oU,  i.  345. 
Stapelia  reflexa,  ii.  458. 
Stapbisagrine,  i.  39. 
Star-anise,  i.  39. 
Stemodia  ruderalis,  iii.  7. 
Stepbania  bernandifolia,  i.  54. 
Stereulia  fcetida,  i.  230. 

,,     scapbigera,  i.  230. 

,,     urens,  i.  228. 
Stereospermum  cbelonoides,  iii.  22. 
,,  suaveolens,  iii.  20. 

,,  xylocarpum,  iii.  23. 

Stbale-ruba,  iii.  468. 
Stbula-pusbpa,  i.  472. 
Sticky  Cleome,  i.  131. 
Stcecbas  Arabique,  iii.  93. 
Storax  officinalis,  i.  598. 
Storesin,  i.  598. 
Strobilanthes  callosus,  iii.  40. 
Strunt-bout,  iii.  317. 
Strutbium,  i.  155. 
Strychnine,  ii.  462,  467. 
Strycbuos  Beddomei,  ii.  503. 

,,       cinnamomifolia,  ii.  503. 

,,       colubrina,  ii.  502. 

„       Ignatii,  ii.  500. 

,,       laurina,  ii.  503. 

,,       Nux- vomica,  ii.  458. 

„       potatorum,  ii.  505. 

,,       Rheedii,  ii.  502. 
Styracese,  ii.  369. 
Styracin,  i.  597. 
Styrax  Benzoin,  ii.  369. 

,,  liquide,  i.  593. 
Styrol,  i.  597. 
Styron,  i.  597. 
Styryl,  i.  507. 
Suad,  iii.  553. 
Suaeda,  iii.  141. 
Subbra,  iii.  587. 


Sucbi,  ii.  572. 
Sucbi-mukba,  iii.  575. 
Sudapa,  i.  249. 
Sudarsana-churna,  ii.  511. 
Sudha,ii.  1. 
Sudby-upasya,  iii.  159. 
Suf-el-ard,  iii.  118. 
Sufed — see  Safed. 
Sugandba-bala,  i.  224. 
Sugandba-mulaka,  iii.  571. 
Sugandha-rosa,  iii.  557. 
Sugandbi-pala,  ii.  446. 
Sugandbi-pippali,  iii.  179. 
Sugandbi-puri,  ii.  234. 
Sugandbi-vacba,  iii.  441. 
Sugar,  iii.  592. 
Sui,  i.  443. 
Suji,  iii.  608. 
Sujjado,  i.  213. 
Suka-druma,  i.  562. 
Suka-priya,  i.  562. 
Suka-pusbpa,  i.  562. 
Sukanu,  ii.  410. 
Sukara-kanda,  iii.  549. 
Sukha-biroza,  i.  302. 
Sukhada,  iii.  232. 
Sukbcbain,  i.  468. 
Sukbdarsan,  iii.  464,  466. 
Sukkapat,  ii.  384. 
Sukkar,  iii.  595. 
Sukra-pusbpika,  iii.  480. 
Sulpbotbymolic  acid,  iii.  113. 
Sultan-cbampa,  i.  173. 
Sultan-el-ashjar,  i.  562. 
Sumak,  i.  372. 
Sumatra  Benzoin,  ii.  372. 
Sumbul-i-Hindi,  ii.  234. 
Sumbul-i-Ikliti,  ii.  234. 
Sumbul-i-jibali,  ii.  239. 
Sumbul-i-Rumi,  ii.  234. 
Sumattee,  i.  411. 
Sumpura,  i.  218. 
Sungam-cheddi,  ii.  38 1. 
Suntb,  iii.  420. 
Sunti,  iii.  421. 
Supari,  iii.  422. 
Suparsva,  iii.  340. 
Supari-che-phul,  i.  215,  iii.  424 
Supari-ka-pbul,  i.  215. 
Superbine,  iii.  482. 
Suradaru,  iii.  380. 
Suragonne-mara,  i.  173. 
Sural,  i.  424. 
Surana,  iii.  546. 
Sui-asa,  iii.  557. 
Surati-sonamakbi,  i.  531. 
Surband,  ii.  285. 
Surdan,  i.  122. 
Suringi,  i.  172. 


74 


INDEX. 


Surinjan,  iii.  495. 
Surinjan-i-sbirin,  u.  497. 
Surinjan-i-talk,  in.  496.  ... 
Suriya  (2R«f  forA.  lamger),  m.  563. 
Surjavarta,  i.  132. 
Surpa,  ii.  35. 
Surpaa,  ii.  285. 
Surson,  i.  123. 
Surugen,  iii.  496.  . 
Surugbundu-putte,  i.  600. 
Suryavarti(S«»s.  for  0.  pbcata),  m.  31b. 
Sus,  i.  492,  iii.  379. 

Susan,  iii.  452.  

Susan -i-asmanjuni,  m.  i0£. 
Suseman,  iii.  29. 
Susbava,  ii.  H9. 
Susbavi,  ii.  79. 
Sutari,  i.  443. 
'    Sutranabhi,  n.  414. 
Suva,ii,128._ 
Suvab-amli,  i.  539. 
Suvaranaka,  l.  511. 
Svalpa-jiarankusa,  u.  585. 
Svalpa-metH-modaka,  x.  402. 
Svayambbu,  i.  491. 
Svet-barela,  i.  206. 
SYeta-gothubi,  ni.  556. 
Sveta-maricha,  l.  6  JO. 
Sveta-murga,  iii.  I.?9- 
Sveta-puuarnava,  u.  1UZ. 

Sveta-pnrna,  hi.  131. 
Sveta-salmali,  i. 
Swaheli-pippali,  ni.  17»* 
Sweet  Basil,  in.  83. 

Chiretta,  u.  514. 
Hag,  ni.  538. 
Pellitory,  n.  281. 
Tangle,  iii.  641. 
Swertia  angustifoba  n  oU. 

Onirata,  n.  511,  ni.  ow. 
"     corymbosa,  ii.  515. 
"      decussata,  ii.  515. 
'!     pulchella,  ii.  515. 
Swietenia  mabogoni,  1.  548. 

Soynuda,  i.  661. 
S-wit'cb.  Sorrel,  i.  371. 
Syala,  ni.  602. 
Syama,  ii.  424. 
Syamalata,  n.  424.  .. 
Svmplocoa  racemosa,  u.  616. 
Synantberias  sylvatica,  ni.  Oil. 
Syonaka,  iii.  15. 
Syrian  Oostus,  u.  297. 

„     Rue,  i.  252. 
Syzygium  Jambolanum,  u.  27. 
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Tabac,  ii.  632. 
Tabasbir,  iii.  588.  . 
Tabemtemontana  coronaria,  n.  41-J 


Tabermemontana  dicbotoma,  ii.  413. 

Heyneana,  n.  414. 
j;  utjB8,ii.  413. 

Tabsu,  i."228.. 
Tacamahaca,  l.  174. 
Tacca  aspera,  iii.  549. 
Taconnet,  ii  294. 
Tadki-erandi,  iii.  272. 

Taftaf,i.  367.  . 

Ta-fung-tsze,  1.  14t>. 

Tag,  i.  400. 

Ta|ar,ii.  238  413. 

Tagar-gantboda,  u.  2<J». 

Tagara,  ii.  238. 

Tagara-cbettu,  i.  &2U. 

Tagarai,  i.  516.  . 
Tagarisba-ebettu,  l.  515. 
Tagetes  erecta, ,  u.  321. 
Taggar  wood,  m.  i&6. 
Taggi,  ni.-  66. 
Taghak,  i.  331. 
Ta-bai-tsza,  i.  2.3U. 
Ta-buang,  iii.  153. 
Taindu,  ii.  362,  366. 
Taivela,  i.  132. 
Taj,  ni.  204,  208. 
Tajpat,  iii.  209. 
Tak,  i.  331. 
Takala.i.  515. 
Takdokbyen,  i.  5dU. 
Takbak,  i.  330. 
Takkarike,  i.  515. 
TakMle,  ni.  66. 
Takmaki,  ii.  65. 
Takub,  iii.  258. 
Tal,  ni.  26,  519. 

?£^SforMusa  paradisiaca) 

iii.  443.  ... 
Talasbroob-vayr,  m.  io*. 

Talavaranaballi,  n.  44.2. 
Tale,  iii.  535. 
Talimkbana,  m.  36. 
Tabsadya-cburna,  vi.616. 
Tabsfar,n,393,.in.3'4 
Tabsbapattiri,  m.  209,  6io. 
TaUskatar,  in.  373. 
Talk,  iii.  443. 
Tabnakbana,  m.  3b. 
Talmakbara,  iii.  36. 
Talpalang,  iii.  15. 
Tamaku,  ii.  632. 
Tamakbu,  ii.  632t 
Tamal,  i.  168. 
Tamala,  i.  169. 
Tamab,  iii.  209. 
Tamalika,  iii.  266. 
Tamalpatra,  iii.  209. 
Tamana,  i.  148. 
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Tainar-i- Hindi,  i.  532. 
Tamarind,  i.  532. 
Tamarindus  indica,  i.  532. 
Tainarinier  de  l'Inde,  i.  532. 
Taniarisc  de  France,  i.  159. 
Tamariscinete,  i.  159. 
Tamarisk,  i.  159. 

,,        manna,  i.  161. 
Taniarix  articulate,  i.  161. 

,,      galica,  i.  159. 
Tambaku,  ii.  632. 
Tambara — see  Tamra. 
Tambara-cbandan,  i.  462'. 
Tambara-kuta,  ii.  632. 
Tambara-peru,  ii.  30. 
Tambari-dupari,  i.  236. 
Tambari-mirchi,  iii.  563. 
Tambat,  i.  152. 
Tambul,  i.  256,  iii.  185. 
Tambula,  iii.  184. 
Tamra — see  Tambara. 
Tamra-pusbpi,  ii.  40. 
Tamra-valli,  ii.  231,  iii.  266. 
Tamruj,  i.  345. 
Tana,  i.  57- 

Tanacetum  umbelliferum,  ii.  281. 
Tanaku,  i.  151. 
Tandhar-tbobar,  iii.  254. 
Tandra-kaya,  ii.  5. 
Tandula,  iii.  601. 
Tangadi-gida,  i.  619. 
Tangadu,  i.  5 19-. 
Tankari,  ii.  561. 

Tannate  of  cannabin,  iii.  326,  334. 

Tannic  acid,  iii.  361. 

Tannin,  iii.  301. 

Tanrik-kay,  ii.  5. 

Tantepu-cbettu,  i.  515. 

Tapasa-priya,  i.  394. 

Tapasa-taru,  i.  285. 

Tapiccha,  i.  169. 

Tapier,  i.  133. 

Tapinja,  i.  169. 

Tar,  iii.  519. 

Taraki,  ii.  82. 

Taijili,  ii.  89. 

Taranjabin,  i.  418. 

Taraxacerin,  ii.  317. 

Taraxacin,  ii.  317. 

Taraxaco,  ii.  319. 

Taraxacum  officinale,  ii.  315. 

Tarbuz  orTarbuj,  ii.  63. 

Tari-kayi,  ii.  5. 

Tarkashkun,  ii.  312,  315. 

Tarmuj,  ii.  63. 

Tarota,  i.  515. 

Tartari,  ii.  527. 

Tarthuth,  ii.  157. 

Taruni,  iii.  468. 


Tarwar,  i.  519. 
Tashmizaj,  i.  624. 
Tatphala,  ii.  380. 
Tatrak,  i.  372,  374. 
Tatulah,  ii.  586. 
Tavadarum,  i.  242. 
Tavakhir,  iii.  406. 
Tavakshiri,  iii.  406. 
Taverniera  nummularia,  i.  447. 
Taxine,  iii.  377. 
Taxus  baccata,  iii.  373. 
Tayef,  iii.  471. 
Tazha,  iii.  535. 
Tea,  i.  176. 
Teak,  iii.  61. 
Tectona  grandis,  iii.  61. 
Tee— see  Ti. 
Tegada,  ii.  527. 
Tegada-veru,  ii.  527. 
Tegarasi,  i.  515. 
Tegu,  iii.  61. 
Tejbul,  iii.  315. 
Tejpat,  iii.  209. " 
Tej'pbal,  i.  256. 
Tejraj,  iii.  203. 
Tekari,  ii.  561. 
Tekata-sij,  iii.  253. 
Tekku-maram,  iii.  61. 
Teku-manu,  iii.  61. 
Telakucha,  iii.  86. 
Teliya-bachnag,  i.  1. 
Teliyanni,  ii.  525. 
Tel-kodukki,  ii.  525. 
Tel-kotukka,  ii.  525. 
Tel-barinka,  iii.  347. 
Tella-jam-pandu,  ii.  30. 
TeUa-maddi-cbettu,  ii.  11. 
Tella-manga,  ii.  207. 
Tella-mulaka,  ii.  655. 
Tella-upsi,  ii.  384. 
Tella-vavili,  iii.  73. 
Tellicherry  bark,  ii.  391. 
Telumani,  ii.  525. 
Temar,  ii.  366. 
Tembavu,  ii.  16. 
Temru,  ii.  366. 
Temulentic  acid,  iii.  585. 
Ten-atti,  iii.  342. 
Tengena,  iii.  512. 
Tenna-maram,  iii.  511. 
Tentul,  i.  532. 
Teori,  ii.  527. 
Tepbrosia  pourpre,  i.  415. 

,,      purpurea,  i.  415. 

,,       suberosa,  i.  417. 
villosa,  i.  416. 
virginiana,  i.  416. 
Teramnus  labialis,  i.  491. 
Tenninalia  Arjuna,  ii.  11. 
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Terminalia  belerica,  L  654,  ii.  5. 
Oatappa,  u.  16. 
"        Cbebula,  ii.  1. 
citrina,  ii.  1. 
glabra,  ii.  16. 
pardculata,  ii.  16. 
tomentosa,  ii.  16. 
TernstroeixiiacefB,  i. 
Tetano-cannabine,  iii.  334. 
Tete  de  beber,  i.  486. 

„    a  negre,  i.  238. 
Tetran-kottai,  ii.  505. 
Tetran-parala,  ii.  505.  ... 
Tetranthera  laiirifoha,  in. 

SucickaIa£earys)ii  257,iU.125 

Pohum,  iii.  125. 
Scordium,  iii-  125. 
serratum,  iii.  126. 
TepaLiii.  14. 
Tbada,  1.  237.  . 
Thalictrum  Dalzelhi,  x.  ii. 

flavum,  i;  34. 
"        fobolosum,  i.  33, 
Thalkuri,  ii.  107. 
Than,  ii.  174. 
Thani,  ii._  5. 
Thanmon,  u.  obi. 
Thao,  iii.  635. 
Thaoc-phu-tu,  l.  14». 
Thardavel,  ii.  230. 
Tbarra,  i.  237. 
Thebaine,  i.  88. 
Tbegi,iii.  555. 
Theier,  i.  176. 
Theine,  i.  183. 
Thelu-kodi,  i.  450. 
Tbembari,  i.  359  •  . 

poptilnea,  U  2,16. 
Theveresin,  ii.  407.  _  - 
Thevetia  nenifoha,  n.  40b. 

Yccotb,  u.  408. 
Thevetin,  ii.  407,  409. 
Thikri,  iii-  130.  ... 
Tblaspi  arvense,  in.  4JU. 
Tbobar,  iii.  253.  _ 
Tbobar-kantaro,  in.  i06. 

Tbor,  iii.  252.  ... 
Thora-danadaho,  in ..  it £. 
Tbora-pimpali,  in.  543. 
Thorn-apple,  ii.  584. 
Tbum,  iii.  489.  ... 
Tbum-el-bam,  in.  4y-s.  % 
Tbutb,  ii.  300. 
Thyme,  iii-  109;.. 
Thymelseacese,  u1,  ,7, 
Thymol,  ii.  118,  ni.  1H« 


Thymus  Serpyllum,  in.  109. 

vulgaris,  in.  HI. 
Tiaridium-s**  HeUotropium. 
Tibiliti,  i.  153. 
Tibn-Makab,  in.  563. 
Tid-danda,  ii.  89. 
Tidbara-sehuiid,  ni.  ioi. 
Tienbiung,  i.  23. 
Tiga-mushadi,  i.  64. 
Tigadi,  iii.  123.  .. 
Tigadike-puti-gaki,  ii.  oil. 
Tige-moduga,  i.  458. 
Tigdu-mara,  iii.  15. 
Tiglinic  acid,  iii.  284. 
Tikhur,  iii.  406. 
Tikri.i.  53.  •  ■  KM 
Tikta-badami,  l.  obi. 
Tikta-lau,  ii.  67. 
Tikta-raj,i.  341. 
Tiktaka,  ii.  95. 
Til  or  Tila,  iii.  26. 
Tilak,  ii.  373. 
Tilavana,  i.  132. 
Tibacese,  i.  236. 
TUiaoora  racemosa,  l.  64. 
Tibakora,  i.  64. 
TUlai-cheddi,  iii.  314. 
Tillaka,  ii.  393. 
Tilosbak,  1-..133. 
Timburni,  ii.  366. 
Timmar,  iii.  82.  •  .  ... 

Timmue  (iVy>«Z.  for  Cubebs),  ni. 
Timukbia,  u.  419. 
Tindisa,  i.  211. 
Tinduka,  ii.  366. 
Tinduki,  ii.  366. 
Tinian  Pine,  iii.  357. 
Tinospora  cordifoha,  i.  £>»• 

t)       crispa,  i.  64. 
Tinpani,  i.  333. 
Tinti,  ii.  527. 
Tintidi,  i.  532. 
Tippa-tige,  i- 54.  ... 
TippaUorTippib,.m.l76. 

Tippah -mulam,  in.  i  <  °- 
Tippah-ver,  iii.  176. 
Tirapa,  i.  405. 
Tiru-kalb,  m.  252. 
Tim-mtri-pacbcba,  u.  Z»a • 
Tiru-nitru-pacbcbai,  in.  M. 
Tiru-vacbcbip-pu,  n.  40b. 
Tiryak,  i.  74. 
Tiryak-pbala,  u. 
Tical,  i.  256. 

Tita-indarjau,  u.  S»i. 
Tita-kunga,  ii-  444. 
Tita-turai,  ii.  80. 
TitabU,  i.  461. 
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Tito-torai,  ii.  80. 
Tittiri-phala,  iii.  281. 
Tivara,  iii.  82. 
Tiwaj.ii.  393. 
Tiwas,  i.  458. 
Tiwat,  i.  45S. 
Tjana-kua,  iii.  427. 
Tobacco,  ii.  632. 
Todda-pana,  iii.  383. 
Toddalia  aculeata,  i.  260. 

,,     lanceolata,  i.  261. 
Todrior  Toderi,  i.  120. 
Toka-miriyalu,  iii.  180. 
Tokara,  iii.  586. 
Tommon  bezaar,  iii.  397. 
itam,  iii.  403. 
primum,  iii.  397. 
Tonde-konde,  ii.  86. 
Tondi-karavati,  iii.  60. 
Tondi-teragam,  iii.  60. 
Tong-pang-chong,  iii.  56. 
Tonremattu,  ii.  459. 
Too— see  Tu. 
Toora-ellev,  ii.  103. 
Toppi,  iii.  261. 
Tor-elaga,  i.  267. 
Tora,  i.  515. 
Tora-billi-matti,  ii.  11. 
Torch,  tree,  ii.  214. 
Tordylium  Secactd,  ii.  137. 
Torenia  asiatica,  iii.  14. 
Toronghsingh,  i.  584. 
TorteUe,  i.  121. 
Total-vadi,  i.  538. 
Tottila-kayi,  i.  342. 
Toui-dit,  ii.  229. 
Toura-mamidi,  i.  395. 
Tourhi  pods,  i.  472. 
Tons  les  mois,  iii.  449. 
Toute  epice,  i.  28. 
Toutesaine,  i.  162. 
Towdri  or  Toderi,  i.  118. 

„     (black),  i.  119. 

„      (red),  i.  119. 

„     (white),  i.  119. 
Tozeri,  i.  118. 

Trachydium  Lehmanni,  ii.  136. 
Tr  achylobiumHomemaiinianum ,  i .  5 1 0 . 
Tradescantia  axillaris,  iii.  510. 
Tragacanth,  i.  480. 

,,         (Indian),  i.  151. 
Tragia  involucrata,  iii.  313. 
Trapa  natans,  i.  244. 
Trayamana,  i.  23. 
Tree  Turmeric,  i.  63. 
Trewia  nudiflora,  iii.  294 . 
Trianthema  decandra,  ii.  102. 

,,        monogyna,  ii.  102. 

,,        pentandia,  ii.  102. 


Tribuhis  alatus,  i.  245. 

,,       terrestris,  i.  243. 
Tricliilia  emetica,  i.  340. 

,,       trifoliata,  i.  340. 
Triohodesma  Africanum,  ii.  523. 
,,        indicnm,  ii.  522. 
,,        zeylanicum,  ii.  523. 
Tricholepis  glaberrima,  ii.  308. 
Trichosanthes  cucumerina,  ii.  72. 

dioica,  ii.  72. 
,,  laciniosa,  ii.  74. 

,,  nervifolia,  ii.  97. 

palmata,  ii.  70. 
Trichosanthin,  ii.  72. 
Tridhari-nevadunga,  iii.  253. 
Tridosha,  iii.  581. 
Trifolio,  i.  333. 
Trigonella  cornicnlata,  i.  405. 

,,        Foenum-grsecum,  i.  401. 
,,       uncata,  i.  404. 
Trigonelline,  i.  403. 
Trikanta-jati,  ii.  384. 
Trikatu,  iii.  169. 
Trilocular  Jews' -Mallow,  i.  236. 
Trimada,  ii.  329. 
Trimethylamine,  ii.  383,  iii.  101. 
Trinapancha-mula,  iii.  593. 
Trinaraja,  iii.  513. 
Tripakshi  or  Tripankhi,  ii.  527. 
Triphal,  i.  256. 
Triphala,  ii.  2. 
Triputa,  ii.  527. 
Tripuli,  i.  489. 
Triticum  sativum,  iii.  607. 
Triumfetta,  i.  238. 

,,        rhomboidea,  i.  238. 
Trivrit,  ii.  527. 
Tropceolum  majus,  i.  121. 
Tropine,  ii.  577. 
Truti,  iii.  428. 
Tsietti-mandaru,  i.  506. 
Tsjakala,  iii.  340. 
Tsjerou-kanelli,  ii.  50. 
Tsjerou-katou-naregam,  i.  267. 
Tsjovanna-amelpodi,  ii.  414. 
Tuberose,  iii.  493. 
Tubocuty,  i.  207. 
Tuffah-el-ard,  ii.  275. 
Tukati,  i.  206. 
Tuk-kung,  i.  142. 
Tukm-i-anjudan,  ii.  126. 
Tukm-i-balang,  iii.  90. 
Tukm-i-balasan,  i.  316. 
Tukm-i-gul,  i.  575. 
Tukm-i-kafshah,  ii.  308. 
Tukm-i-kahu,  ii.  314. 
Tukm-i-kajrah,  ii.  308. 
Tukm-i-kasus,  ii.  548. 
Tukm-i-kazirali,  ii.  308. 
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Tukm-i-kbitmi,  i.  201.  . 
Tukm-i-nil,  ii.  530. 
Tukm-i-riban,  iii.  83. 
Tulan-i-sarwali,  iii.  139. 
Tula,  ii.  566. 
Tulasi  or  Tulasbi,  iii.  86. 
Tulati-pati,  ii.  561. 
Tulipa  Japonica,  iii.  466. 
Tulsi,  iii.  86. 
Tumatti,  ii.  59. 
Tumba,  ii.  67,  iii.  123. 
Tumba-pbul,  iii.  123. 
Tumbi,  ii.  67. 
Tumbilik-kai,  ii.  366. 
Tumi,  iii.  123. 
Tumiki,  ii.  366. 
Tumra,  i.  256. 
Tumri,  iii.  294. 
Tun,  i.  339. 
Tundika,  ii.  86. 
Tundkeri,  ii.  86. 
Tonga,  iii.  513. 
Tuni,  i.  339. 
Tunja-muste,  i.  552. 
Tunna,  i.  339. 
Tupkaria,  i.  206. 
Tur,  i.  489. 
Turabi,  iii.  505. 
Turacbi-gida,  i.  447. 
Turagi,  ii.  506. 
Turagi-gandba,  u.  ooo. 
Turangi,  ii.  566. 
Turaka-vepa,  l.  o3". 
Turbud,  ii.  528. 
Turmeric,  iii.  407. 
Turmerol,  iii.  413. 
Turmus,  i.  483.  _ 
Turpentine,  L  378,  m-  3/8. 
Turpetb,  ii.  527. 

Turpetbin,  ii.  530.  .  ^  334 

Turpbullon  {Syn.  for  fealep),  in. 
Tuning,  i.  268. 
Tussilago  Farfara,  u.  294. 
Tutsan,  i.  162. 
Tutti,  i.  267.  ■ 
Tvacb,  iii.  204 
Tvak-sara,  lU;.20*- 
Tvak-svadvi,  in- 204;  _ 

Typba  angustifoba,  m- 
Tvlopbora  astbmatica,  u.  437. 

7  *        fasoieulata,  n.  440. 
Tylopborine,  ii.  440. 
Typbaceee,  iii.  538. 

IJbba-gokbxu,  iii-  34. 
Ubbi-ringan,  ill.  500- 
Ucbobbe,  ii-  78. 
Ucbellu,  ii-  269. 
Uchunti,  ii.  245. 


Udalai,  iii.  272. 
Udasaliyun,  ii.  122. 
Ud,  iii.  219. 
TJd-el-bark,  iii.  356. 
Ud-el-jibbali,  ii.  278. 
TJd-el-juj,  iii.  219. 
Ud-el-karib,  ii.  278. 
Ud-el-salib,  i.  30. 

Ud-el-waj  {Arab,  for  A.  calamus),  uu 
539. 

TJd-i-balasan,  i.  316. 
Ud-i-gbarki,  iii.  220. 
Ud-i-kbam,  iii.  220. 
Udifarunas,  iii.  323. 
Ud-salap,  i.  30. 
Uduga-cbettu,  ii.  164. 
Udumbara,  iii.  340. 
Ugbai-puttai,  ii.  380. 
Ugragandba,  iii.  488,  539. 
Ujb-musab,  iii.  485. 
Ukb,  iii.  592. 
Uksbi,  ii.  15. 
Ulat-kambal,  i.  233. 
Ulisi,  ii.  269. 
Ullar-binar,  i.  64. 
Ulmus— see  Holoptelea. 
Umbar    {Syn.    for    F.  glomerata) 

iii.  338. 
Umbara,  iii.  338. 
Umbelliferse,  ii.  107. 
Unibelliferon,  ii.  155. 
Umbbu,  ii.  119. 
Umbro,  iii.  338. 
Ummatta,,  ii.  585. 
TJmmattai,  ii.  585. 
Ummatte,  ii.  585. 
Ummetta,  ii.  585. 
TJmru's  raisins,  ii.  II,  112. 
Una,  ii.  545.  _ 
TJnacbte  sbabarbar,  1.  34. 
Uncaria  Gambier,  ii.  172- 
Underbibi,  iii.  272. 
Undi,  i.  173. 
Undi-cbe-tel,  i.  173. 
Undirkani,  ii.  539. 
Unga,  iii.  135. 
UnbaU,  i.  415. 
"Unmatta,  ii.  585. 
Unnab,  i.  350. 
Upacbitra,  iii-  311. 
Upalet,  ii.  296. 
Upalsari,  ii.  446. 
Upas  tree,  iii-  348. 
Upercao,  ii.  447. 
Upersara,  ii.  446. 
Upodika,  iii-  148. 
Upputi,  iii-  82. 
Uranaksba,  1.  51&.  _ 
Uraria  lagopoides,  1. 
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Uraria  piota,  i.  437. 
Urena  lobata,  i.  228. 
Uremic,  iii.  317. 
Urginea  indica,  iii.  476. 
Urid,  i.  488. 
Urigatfcige,  ii.  285. 
Urtica  pilulifera,  iii.  41. 

,,    prima,  iii.  41. 
Uriticacese,  iii.  316. 
Urucu,  i.  150. 
Urucuara,  i.  150. 
Uruk-el-kafur,  iii.  399. 
Uruk-el-sabaghin,  iii.  410. 
Uruk-el-sufr,  iii.  410. 
Uruvalu,  ii.  285. 
Uruvuka,  iii.  301. 
Us,  iii.  592. 
Usadkan,  iii.  569. 
Ushak,  ii.  156. 

Uskana-chatu-rushana,  iii.  169. 
Usliana-granthika,  iii.  178. 
Ushar,  ii.  430. 
Ushbah,  ii.  447. 
Uahira — see  Usira. 
Uskit-tagarai,  i.  515. 
Uslmah,  ii.  157,  iii.  627. 
Ushnan,  iii.  141. 
Usira,  iii.  571. 
Usirbhed,  iii.  562. 
Usirike-kaya,  iii.  261. 
Uskir,  i.  133. 
Ussarah-i-rewand,  i.  168. 
Ustarkhar,  i.  245. 
Ustukhudus,  iii.  93. 
Usturak,  i.  598. 
Utsmani,  ii.  442. 
Utanjan,  iii.  40. 
Utarandi,  ii.  442. 
Utarani,  ii.  442. 
Utati,  ii.  320. 
Uthamu-jirun,  iii.  126. 
tJthi,  i.  391. 
Uthika-parni,  iii.  55. 
Utichetou,  iii.  76. 
Utkatara,  ii.  320. 
Utnen,  ii.  234,  iii.  414. 
Utpala-sariva,  ii.  446. 
Utran,  ii.  442. 
Utrunj,  i.  270. 
Uttarani,  iii.  135. 
Uvse,  i.  358. 
Uvas  dos  bugios,  i.  362. 
Uzomet    {Syn.     for  Synantherias 
sylvatica),  iii.  547. 


Vaam-draka,  iii.  426. 
Vabbula,  i.  556. 
Vacha,  iii.  539. 


Vadani-kottai,  i.  563. 
Vadanike,  ii.  211. 
Vadari,  i.  351. 
Vagarni,  ii.  141. 
Vaghe,  i.  561. 
Valiasa,  ii.  75. 
Vahela,  ii.  5. 
Vahnimanfclia,  iii.  67. 
Vaidi-gavat,  iii.  569. 
Vaijayanta,  i.  474. 
Vaje,  iii.  539. 
Vajna,  iii.  575. 
Vajra-dantaka,  iii.  254. 
Vajra-danti,  iii.  43. 
Vajra-kanda,  iii.  547. 
Vajra-tundi,  iii.  254. 
Vaka,  i.  472. 
Vaka-pushpi,  iii.  14. 
Vaka-vriksba,  ii.  12. 
Vakeri-mul,  i.  499. 
Vakha-khaparo,  iii.  130.  « 
Vakhandi,  ii.  450. 
Vakhma,  i.  18. 
Vakka,  iii.  422. 
VakkaU,  ii.  12. 
Vakkan,  iii.  57. 
Vakra,  i.  69. 
Vakacbi,  ii.  241. 
Vakudu,  ii.  557. 
Vakula,  ii.  362. 
Vakumbha,  ii.  19. 
Val-milaku,  iii.  180. 
Val-mulaka,  iii.  180. 
Vala  or  Wala,  iii.  571. 
Valeriana  Brunoniana,  ii.  240. 

,,       Hardwiokii,  ii.  241. 
officinalis,  ii.  240. 

„       "Wallichii,  ii.  238. 
Valerianese,  ii.  233. 
Valerianic  acid,  ii.  238. 
Valerine,  ii.  238. 
Valerol„ii.  238. 
Valesalu,  ii.  269. 
Vallai-naga,  ii.  12. 
Vallai-pundu,  iii.  488. 
Vallarai,  ii.  107. 
Valli-pala,  ii.  437. 
Valli-teragam,  i.  24. 
Valuluvai,  i.  343. 
Valumbirikai,  i.  232. 
Valva,  iii.  467. 
Vamamu,  ii.  116. 
Vaminta,  i.  132. 
Vana-haridra,  iii.  397. 
Vanajai,  iii.  76. 
Vanakoli,  i.  351. 
Vana-lakshmi,  iii.  443. 
Vana-mugali,  ii.  283. 
Vana-raja,  i.  537. 
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Vana-sunthi,  iii.  420. 
Vanatiktika,  i.  54. 
Vanai,  iii.  73. 
Vanardraka,  iii.  426. 
Vanari,  i.  448. 
Vanda,  iii.  393. 

,,     Roxburgbii,  m.  392. 
,,     spatbtdata,  iii.  396. 
Vandellia  erecta,  iii.  14. 

pedunculate,  iii.  14. 
Vanga-adantbay,  iii.  15. 
Vangueria  spinosa,  ii.  211. 
Vanbirucbi,  i.  344. 
Vanillin,  i.  485. 
Vansa,  iii.  50.  _ 
Vansa-lochana,  m.  586. 
Vapala,  ii.  81. 
Vapala-bij,  ii.  82. 
Vata,  iii.  339. 
Vara,  iii.  339,  454. 
Varagogu,  ii.  380. 
Varaha-karni,  u.  566. 
Vardbara,  ii-  536. 
Varhini,  ii.  238. 
Vari,  iii.  338. 
Varnavat,  iii-  408. 
Varsangi,  ii.  211. 
Vartaki,  ii.  555. 
Vartangi,  i.  500. 
Varuna,  i.  133.  . 
Varunadya  cburna,  i.  !<**• 

n     _   guda,  i.  134. 
Varvara,  iii.  85. 
Vasa,  iii.  539. 
Vasadani,  i.  57. 
Vasaka.iii.  50. 
Vasaksbepa,  m.  417,  418. 
Vasala,  iii.  148. 
Vasanabbi,  i.  1. 
Vasan-puLhi,  iii.  564. 
Vasana-valli,  i.  57. 
Vasanvel,  i.  57. 
Vasare,  iii.  296. 
Vasbambu,  iii.  539. 
Vasbana  vi,  i.  1. 
Vasbira,  iii.  543. 
Vasicine,  iii.  53. 

Vata         forF.bengalensis),  iii. 
Vatalan,  iii.  101. 
Vatari,  iii.  301. 
Vateria  indica,  i.  196. 
Vatsanabba,  i.  HO.  .  .  • 
Vatta-killu-killuppai,  l.  4U0. 

Vattangi,  i.  500. 
Vattekuku,  i.  500. 
Vattu-valli,  ii.  449. 
Vavadinga,  ii.  349. 
Vayala,  iii.  318- 


Vayavarna,  i.  133. 
Vaykkavalai,  i.  416. 
Vayu-bilaga,  ii.  349. 
Vayu-vilangam,  ii.  349. 
VayTirang,  ii.  349. 
Vazbai-pazham,  iii.  443. 
Vedakodi,  iii.  48. 
Vedi-halad,  iii.  396. 
Vedure,  iii.  586. 
Vebyenti,  i.  153. 
VeUa,  i.  170. 
Vekario,  i.  412. 
Vekbali,  i.  153 
Vekhand,  iii.  539. 
Vekbari,  i.  153. 
Vakkudu-tige,  i.  366. 
Vel-kbakar,  i.  458. 
Vela,  i.  170. 
Veldode,  iii.  428. 
Veli-pavitti,  ii.  442. 
Veli-parutti,  ii.  442. 
Velivi,  i.  137. 
Vella-ellay,  ii.  202. 
Vella-kadamba,  ii.  169. 
Vella-marutbu,  ii.  16.  _ 
Vellai-goyya-pazbam,  ii.  30. 
Vellai-kungiliyam,  i.  196. 
Vellai-maruda-maram,  u.  11. 
Vellai-noobi,  iii.  73. 
Vellai-polam,  i.  304. 
Vellai-putali,  i.  228. 
Vellarin,  ii.  109. 
Vellay — see  Vellai. 
Vellulli,  iii.  488. 
Vellurugn,  ii.  515. 
Vembadain,  i.  355. 
Vembu,  i.  323. 
Vempali,  i.  415. 
Vendaikkay,  i.  210. 
Vendayam,  i.  401. 
Vengai-maram,  i.  464. 
Veni.ii.  82.  _ 
Veni-malaka,  iu.  571. 
Venivela,  i.  53.  _ 
Venna-devi-lmra,  m.  509. 
Ventilago  madraspatana,  ».  3 

Venu,  iii.  587. 
Veppa-cbettn,  i.  323. 

338.     Veppam,  i.  323.  _ 

Veratroylaconine,  i.  o. 
Verbascum  Blattaria,  m.  2. 

,        Tbapsus,  iii.  2. 
Verbena  officinaUs,  iii.  58. 
Verbenacere,  iii.  57. 
Verge  d'or.ii.  247. 
Vergerette  de  Canada,  u.  a 
Verinella-vemu,  ii.  197. 
Ver\tel-nep,  ii.  262. 
Verjuice,  i.  358. 
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Verkati,  i.  232. 

Verlc-kadali,  i.  494. 

Vemonia  antbelmintica,  ii.  241. 

,,       oinerea,  ii.  243. 
Vernonine,  ii.  243. 
Veronica  Anagallis,  iii.  14. 

,,     Beccabunga,  iii.  14. 
Verra-juvi,  iii.  345. 
Vcrre-bira,  ii.  81. 
Verri-pala,  ii.  437. 
Veru-shanaga-kaya,  i.  494. 
Vervain,  iii.  58. 
Verveine,  iii.  58. 
Vervena  capitata,  iii.  58. 
Vesicaria,  ii.  560. 
Vetrila,  iii.  183. 
Vettie-kottai,  ii.  458. 
Vettilai,  iii.  183. 
Vettiver,  iii.  571. 
Vibhita,  ii.  5. 
Vibbitka,  ii.  5. 
Vibudi-pattri,  iii.  83. 
Vibuniio  acid,  ii.  167. 
Viburnin,  ii.  167. 
Viburnum  fcetidum,  ii.  166. 
Viekhida,  iii.  36. 
Vicia  Faba,  i.  485. 
Vidanga,  iii.  349. 
Vidara,  ii.  99. 
Vidari,  ii.  534. 
Vidi-maram,  ii.  519. 
Vigna  Catiang,  i.  489. 
Vigne  cultivee,  i.  357. 

de  Galam,  i.  362. 
,,    d'Inde,  i.  362. 
Vijapura,  i.  269. 
Vijaya,  iii.  320. 
Vikbmogra,  ii.  379. 
Vikunia,  ii.  22, 
Vilam-pazham,  ii.  279. 
Vilayati — see  Wilayati. 
Viledele,  iii.  183. 
Viluthee,  i.  137. 
Vilva-pazham,  i.  277. 
Vilva-peshika,  i.  278. 
Vimba,  ii.  86. 
Vimbaja,  ii.  86. 
Vinca  pusilla,  ii.  424, 
Vincbu,  iii.  36. 
Vine,  i.  357. 
Vinettier  ariste,  i.  64. 

,,       tinctorial,  i.  65. 
Viola  calaminaris,  i.  141, 
,,    cinorea,  i.  141. 

odorata,  i.  140. 
„    serpens,  i.  141. 
Violacete,  i.  139. 
Viola-quercitrin,  i.  141. 
Violonic  acid,  i.  141. 


Violette  odorante,  i.  140. 
Violier,  i.  130. 
Violin,  i.  141. 
Vipra,  iii.  339. 
Vipula-srava,  iii.  408, 
Vira,  iii.  422. 
Virana,  iii.  571. 
Viranga,  ii.  349. 
Viri,  ii.  518. 
Viridinic  acid,  ii.  222. 
Visalatvak,  ii.  386. 
Viscaoutcbin,  iii.  229. 
Viscin,  iii.  229. 
Viscum  album,  iii.  227. 

,,      articulatum,  iii.  232. 

,,      monoicum,  iii.  230. 
Viseah,  i.  295. 
Visba,  i.  1. 

Visha-mungil,  iii.  464. 
yisb.a-musb.ti,  ii.  459. 
Visba -tinduka,  ii.  367. 
Visbala,  ii.  60,  65. 
Visbkhapra,  ii.  102. 
Visbmogra,  ii.  379. 
Visbnudandi,  ii.  544. 
Vishnukranti,  ii.  543. 
Vistnukrandi,  ii.  543. 
Vistnukrandum,  ii.  543. 
Visbva-saraka,  ii.  99. 
Visva,  iii.  421. 
Visva-bbesbaja,  iii.  421. 
Vitcbie,  ii.  212. 
Vitex  Agnus-castus,  iii.  75. 
,,    Negundo,  iii.  73. 
„     trifolia,  iii.  73. 
Vitika,  iii.  365. 
Vitis  araneosus,  i.  365. 
„    carnosa,  i.  365. 
,,    indica,  i.  362. 
,,    latifolia,  i.  363. 

pedata,  i.  365. 
,,    quadrangularis,  i.  362. 
,,    setosa,  i.  365. 
,,    vinifera,  i.  357. 
Vittula,  iii.  428. 
Vitunna,  iii.  140. 
Viyal-cbulli,  iii.  36. 
Voandzeia  subterranea,  i.  495. 
Vodalie,  i.  557. 
Vodolam,  i.  557. 
Vola,  i.  305. 

Volutarella  divaricata,  ii.  306. 
Vona,  i.  225. 
Vomii[uior,  ii.  458. 

V°355mba  ^y'1'  f°r  A-  Lakowl™)> 
Vranari,  i.  472. 
Vrala-kosba,  ii.  82. 
Vriddbadaraka,  ii.  536,  541. 
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Vrihat-pancha-mula,  i.  244. 
Vrihat-pushpi,  i.  400. 
Vrihat-tvak,  ii.  386. 
Vriliati,  ii.  555. 
Vrisehikali,  iii.  313. 
Vrisha,  ii.  566. 
Vullerkoo,  ii.  433. 
Vnmmaay,  i.  338. 
Vusayley-keeray,  iii.  146. 


Wagata,  i.  136. 

Waghanti  or  Wagheti,  i.  136. 

Waila,  i.  132. 

Waj  (&/«.  for  Acorus  Calamus),  iii. 
539. 

Wajr— see  Vajra. 

Wakhma,  i.  18. 

Wala— see  Vala, 

Walpapri,  i.  489. 

Walsura,  i.  340.  • 

Walsura  piscidia,  i.  340. 

Walsurasi,  i.  340. 

Waluchi-bhaji,  ii.  105 

Wandar-bashing,  iii.  623. 

Wandar-roti,  ii.  320.  ... 

War  {Syn.  forF.  bengalensis),  in.  6 AH. 

Waras  or  Wars,  iii.  24. 

Ward,  i.  574. 

Warelu,  iii.  571. 

Wariari,  ii.  124. 

Warikaha,  ii.  35. 

Warjippe,  i.  451. 

Wark-un-nil,  i.  407. 

Wars,  i.  420,  iii.  24,  297. 

Wasmah,  i.  407. 

Watana,  i.  489. 

Water  Cress,  i.  130. 

Crowfoot,  i.  38. 
„     Melon,  ii.  63. 
„     Soldier,  iii.  550. 
Watpan,  ii.  294. 
Watta-kakacodi,  ii.  444. 
Wedelia  calendulacea,  ii.  266,  268. 
Weeping  Nyctanthes,  ii.  376. 
Welia-cupameni,  iii.  291. 
Werinnua,  ii.  269 . 
Wheat,  iii.  607. 
AVhite  Adulsa,  iii.  49. 
„     Bachnag,  i.  4. 
.,'    Behen,  ii.  303. 
„     Cedar,  i.  339. 
,     Lupin,  i.  483. 

Mangrove,  iii.  83. 
,     Pepper,  iii.  171. 
"     Rliapontio,  ii.  303. 
;;     Towdri,  i.  119. 
Wida,  iii-  365. 
Wie3cn  faute,  i.  34. 


Wilayati-chameli,  ii.  13. 
Wilayati-jira,  ii.  U'J. 
Wilayati-nevarnng,  ii.  99. 
Wilayati-nimb,  i.  330. 
Wilayati-palwal,  i.  211. 
Wilayati-saru,  iii.  357. 
Wilayati-Takbandi,  ii.  425. 
Wild  Cinchona,  ii.  169. 
„    Coffee,  ii.  225. 
„    Cotton,  ii.  427. 
,,    Guava,  ii.  19. 
,,    Lime,  i.  266. 
,,    Mango,  i.  395. 
,,    Succory,  ii.  311. 
,,    Tobacco,  ii.  322. 
,,    Turmeric,  iii.  396. 
Winged  Caltrops,  i.  245. 
Winged-leaved  Clitoria,  i.  458. 
Winter  Cherry,  ii.  560. 
Witb,  Witha,  iii.  305. 
Withania  coagulans,  ii.  569. 

,,       somnitera,  ii.  566. 
Wizr,  iii.  47. 
Wodoawunghai,  iii.  269. 
Wcel-bu-roenda,  iii.  77. 
Wood-apple,  i.  281. 
Wood-oil,  i.  191. 
Woodacha,  iii.  269. 
Woodfordia  floribunda,  ii.  40. 
Wormseod,  ii.  2S8. 
Wormwood,  ii.  284. 
Wotu,  iii.  231. 
Wrightia  tinctoria,  ii.  397. 
Wrightine,  ii.  395. 
Wulawalli.i.  489. 
Wushajj,  ii.  157. 
Wushak,  ii.  157. 


Xanthium  Strumarium,  ii.  262. 
Xanthopicrit,  i.  67. 
Xanthostrumarin,  ii.  263. 
Xylobalsamum,  i.  316. 
Xyrideee,  iii.  510. 
Xyiis  indica,  iii.  510. 


Yajniya,  iii.  339. 
Takke-gida,  ii.  428. 
Yakridari-lauha,  i.  270. 
Yalakki,  iii.  428. 
Yale-kalli,  iii.  253. 
Yalki,  ii.  35. 
Yang-tsai,  iii.  635. 
Yarrow,  ii.  271. 
Yasas-vini,  iii.  390. 
Yas-monou,  i.  174. 
Yashtimadhuka,  i.  491. 
rashtimadhukam,  i.  491. 
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Yavana-parpata,  ii.  198. 
Yavani  or  Yavanika,  ii.  116. 
Yavasakara,  i.  418. 
Yaratikta,  iii.  46. 
Yebruj,  ii.  581. 
Yella  maddi,  ii.  12. 
Yellow  Cbaiupa,  i.  42. 

„     Oleander,  ii.  406. 

,,     Zedoary,  iii.  396. 
Yelpot,  ii.  355. 
Yellu,  iii.  26. 
Yermai,  i.  191. 
Yenne,  i.  509. 
Yerba  de  quininio,  iii.  266. 
Yercum,  ii.  428. 

„     vayr,  ii.  433. 
Yetfcega,  ii.  171. 
Yeux  de  bourrique,  i.  496. 
Yew,  iii.  373. 
Yippali,  iii.  176. 
Yogaraja-guggula,  i.  303. 
Yuthika-parni,  iii.  55. 


Zabad-el-bahr,  ii.  460. 
Zaban-i-gunjishk-i-talk,  ii.  393. 
Zacbun  oil,  i.  286. 
Zadwar,  i.  20. 
Zaferan,  iii.  457. 
Zakm-byat,  i.  590. 
Zakum,  iii.  255. 
Zalil,  i.  23. 
Zan-gbozel,  iii.  379. 
Zanjabil,  iii.  421. 
Zanjabil-i  sbanii,  ii.  259. 
Zanonia  indica,  ii.  94. 
Zanthine,  i.  183. 
Zanthopicrit,  i.  67. 
Zantoxylene,  i.  259. 
Zanthoxylin,  i.  259. 
Zantboxylum  acantbopodium,  i.  255. 
alatum,  i.  255. 

,,        Budrunga,  i.  256. 

,,        Hamiltoniamun,  i.  256. 

,,        oxypbyllum,  i.  256. 

,,        piperitum,  i.  256. 

,,        Rhetsa,  i,  255. 


Zanzibar  Dragon's-blood,  iii.  506. 
Zapania  nodiflora,  iii.  58. 
Zarawand-i-gird,  iii.  165. 

Zarawand-i-Hindi,  iii.  159. 

Zarawand-i-mudbraj,  iii.  166. 

Zarawand-i-tawit,  iii.  165. 

Zard-chubah,  iii.  410. 

Zardak,  iii.  455. 

Zadobubab,  iii.  410. 

Zarir,  i.  23,  247. 

Zarishi,  i.  65. 

Zarnab,  iii.  375. 

Zaru  or  Zarv,  i.  595,  ii.  370. 

Zarumbad,  iii.  399. 

Zarwa,  ii.  370. 

Zatar,  iii.  141. 

Zataria  multiflora,  iii.  114. 

Zea  Mays,  iii.  579. 

Zedoaire  jaune,  iii.  397. 

Zedoar,  i.  20,  iii.  399. 

Zedoarin,  iii.  402. 

Zedoary,  iii.  399. 

Zehneria  umbellata,  ii.  89. 

Zerumbet,  iii.  399. 

Zbaras  (Jbarasi),  ii.  103. 

Zhireb,  ii.  114. 

Zbinian,  ii.  116. 

Zinziber  Cassumunar,  iii.  425. 
oifioinale,  iii..  420. 

Zir-el-akbilleh,  ii.  133. 

Zireb,  ii.  114. 
Zireh-i- Armani,  ii.  120. 
Zireb-i-Kirmani,  ii.  120. 
Zireb-i-Ruini,  ii.  120. 
Zireh-i-siyab,  ii.  120. 
Ziwan,  iii.  583. 
Zizipbora  tenuior,  iii.  115. 
Zizipbo- tannic  acid,  i.  351. 
Zizypbua  Jujuba,  i.  351. 

rugosa,  i.  351. 
„       vulgaris,  i.  350. 
„       zylopyra,  i.  351. 
Zu-khamseta-aurak,  iii.  76. 
Zufab-i-yabis,  iii.  116. 
Zygopbyllete,  i.  243. 
Zylobalsamum,  i.  316. 
Zylose,  iii.  129. 
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RAN  UNCUL  ACE2E . 

On  the  Crystalline  Alkaloid  of  Aoonitum  Napellus." 

Messrs.  Wyndhani  R.  Dunstan  and  W.  H.  Ince,  Ph.D.,  have 
investigated  the  properties  of  a  crystalline  alkaloid  obtained  from  the 
root  of  Aconitum  Napellus  by  extraction  with  arnyl  alcohol,  as  sug- 
gested by  the  late  Mr.  John  Williams  {Pharm.  Joum.  [3],  xviii., 
238).  For  a  supply  of  the  material  they  are  indebted  to  the  kindness 
of  Messrs.  Howards  &  Sons,  of  Stratford. 

The  yellowish  indistinct  crystals  melted  at  188*4°  (corr.),  and  by 
crystallization  from  alcoholic  solution  were  proved  to  be  associated 
with  a  small  quantity  of  a  gummy  amorphous  base.  On  combus- 
tion the  original  substance  gave  numbers  agreeing  fairly  well  with 
the  formula  C33H*3N012,  which  is  that  proposed  for  aconitine  by 
Wright  and  Luff  {Joum.  Chem.  Soc.,  1879).  The  alkaloid  was  puri- 
fied by  repeated  crystallization  from  a  mixture  of  alcohol  and  ether, 
or  more  readily  by  conversion  into  its  hydrobromide  and  regenera- 
tion of  the  alkaloid  from  this  salt  or  by  regeneration  from  its  crys- 
talline aurochloride.  It  crystallizes  in  tabular  prisms  belonging  to 
the  rhombic  system;  the  crystallography  of  the  substance  has 
formed  the  subject  of  a  separate  inquiry  by  Mr.  Tutton.  The 
crystals  are  very  slightly  soluble  in  water  and  light  petroleum,  more 
soluble  in  ether  and  alcohol,  most  soluble  in  benzene  and  chloro- 
form. They  melt  at  188*5°  (corr.).  Contrary  to  the  statements  of 
previous  observers,  who  found  aconitine  to  be  kevo -rotatory,  the 
authors  found  an  alcoholic  solution  to  be  dextro-rotatory  [a]D  + 
10*78°;  the  aqueous  solution  of  the  hydrobromide  is,  however 
kevo-rotatory  [a]D-30*47°.  On  analysis,  the  pure  alkaloid 
afforded  results  which  agreed  best  with  the  formula  C33H"N018 

Two  crystalline  aurooklorides  were  obtained.  One  (C33H13N012 
HAuCP),  melts  at  135*5°  (corr.)  ;  the  other,  a  basic  aurochloride 
(C-D-NO-AuCP),  melts  at  129°  (corr.).  These  compounds  are 
obtained    without  difficulty,  and    afford    trustworthy   means  of 

*  The  substance  of  a  communication  made  to  the  Qhenucal  Society,  tyaxoh 
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identifying  aconitine.    The  alkaloid  may  be  readily  recovered  ffom 
them  in  a  pure  state. 

.  Aconitine  is  not  appreciably  affected  by  heating  at  a  temperature 
below  its  melting  point,  but  at  this  temperature  it  is  gradually  con- 
verted into  the  uncrystallizable  base  aconine.  Prolonged  boiling  in 
aqueous  solution  induces  a  similar  change,  but  not  to  the  same 
extent,  unless  an  alkali  is  present.  Boiling  with  water  acidulated 
with  hydrochloric  acid  also  produces  decomposition  of  the  alkaloid. 

Dehydr -aconitine  or  apoaconitine  is  a  base  differing  from  aconitine 
by  the  absence  of  a  molecular  proportion  of  water,  which  was  first 
obtained  by  Wright  and  Luff  by  acting  on  aconitine  with  acids.  Its 
existence  has,  however,  been  questioned  by  later  workers.  The 
authors  find  that  such  a  substance  may  be  readily  procured  by 
heating  aconitine  with  saturated  aqueous  tartaric  acid  in  closed 
tubes,  as  recommended  by  Wright  and  Luff.  The  crystals  of  this 
substance  melt  at  186-5°  (corr.).  It  forms  crystalline  salts,  and  in 
other  respects  closely  resembles  the  parent  alkaloid.  The  results 
of  analyses  agree  well  with  the  formula  C^H^NO11.  Three  auro- 
chhrides  were  obtained.  One  (C^H^NO^HAuCT)  melts  at  141° 
(corr.).  This  salt,  when  crystallized  from  aqueous  alcohol,  becomes 
a  hydrate — 

(C^H^NO^HAuCTTPO), 
melting  at  129°  (corr.),  isomeric  with  aconitine  aurochloride,  into 
which ,°indeed,  it  very  readily  changes.    The  third  aurochloride  is 
a  direct  compound  of  the  alkaloid  with  auric  chloride  (CS3Hi3N011 
AuOP)  ;  it  melts  at  147-5°  (corr.). 

An  amorphous  base  was  obtained  from  aconitine,  together  with 
benzoic  acid,  by  prolonged  heating  with  water  in  a  closed  tube.  It 
appears  to  be  identical  with  the  aconine  of  Wright  and  Luff.  The 
same  substance  is  formed  together  with  a  resinous  substance  when 
aconitine  is  heated  with  an  alkali.  Neither  aconine  nor  its  salts 
could  be  crystallized.  The  amorphous  base,  after  purification,  and 
its  amorphous  aurochloride,  afforded  analytical  data  agreeing 
respectively  with  the  formula,  0«H«NO»  and  C"H*W'HAuCl\ 

The  Alkaloids  of  True  Aconitum  Napellus. 

Professor  Dunstan  and  Mr.  John  0.  Umney  have  examined 
the  alkaloids  of  true  Aconitum  Napellus  plants  grown  by  Mr.  E.  M. 
Holmes  at  the  instance  of  the  British  Pharmaceutical  Conference. 
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The  alkaloids  were  extracted  from  the  root  by  the  following  process, 
which  precludes  the  possibility  of  the  occurrence  of  hydrolysis,  &c. : — 
The  solution  obtained  by  percolating  with  cold  rectified  fusel  oil 
(b.  p.  100  —  1 32°_)  was  agitated  with  water  acidified  with  1  per  cent,  of 
sulphuric  acid,  and  the  resin  having  been  removed  by  extracting  the 
acid  solution  so  obtained  with  chloroform,  the  liquid  was  made  just 
alkaline  with  dilute  ammonia  and  extracted  with  ether,  which  dis- 
solved out  a  considerable  quantity  of  alkaloid,  but  left  in  solution  a 
further  and  smaller  quantity,  which  was  subsequently  extracted 
by  agitation  with  chloroform.  The  alkaloid  soluble  in  ether  was 
obtained  as  a  givm-like  mass  incapable  of  crystallization.  By  con- 
version into  bromhydride  it  was  separated  into  a  crystallizable  and 
an  uncrystallizable  salt. 

The  crystalline  product  was  identified  as  the  salt  of  aconitine,  the 
crystalline  and  highly  toxic  alkaloid  already  described  by  one  of  the 
authors  and  Dr.  W.  H.  Ince  (C.  S.  Trans.,  1891).  The  alkaloid 
separated  from  the  pure  bromhydride  melted  at  188-5°  (corr.),  and 
afforded  on  combustion  numbers  agreeing  with  the  formula  033H45 
NO12.  The  specific  rotation  of  the  bromhydride  in  aqueous  solution 
was  ascertained  to  be  [a]D — 29*65,  a  value  which  agrees  with  that 
previously  recorded.  As  some  doubt  exists  as  to  the  solubility  of 
aconitine  in  water,  a  determination  was  carefully  made  with  this  pure 
specimen.  The  mean  of  two  determinations  gave  1  gram  in  4  431 
grams  of  water  as  the  solubility  at  22° ;  Jurgens  had  previously 
recorded  the  far  greater  solubility  of  1  in  745  at  the  same  temperature. 

The  non- crystalline  bromhydride  furnished  a  gummy  alkaloid 
soluble  in  ether  and  alcohol,  but  only  sparingly  soluble  in  water, 
the  aqueous  solution  being  alkaline  to  litmus,  and  very  bitter,  but 
not  giving  rise  to  the  tingling  sensation  so  characteristic  of  aconitine. 
Not  only  the  alkaloid,  but  also  the  chlorhydride,  sulphate,  nitrate  and 
aurichloride  prepared  from  it  could  not  be  crystallized.  This  alkaloid 
is  not  identical  either  with  aconine  or  with  the  picraconitine  of  Wrio-ht 
and  Luff.  A  full  account  of  it  will  be  given  in  a  later  paper,  con- 
siderable progress  having  already  been  made  in  the  most  difficult 
task  of  isolating  it  in  a  pure  state.  The  authors  propose  to  assign  to 
it  the  name  napelHne,  which  was  first  given  to  the  alkaloid  now  known 
as  pseudaconitine  and  afterwards  by  Hiibschmann  to  a  substance 
winch  the  work  of  Wright  and  Luff  showed  to  be  a  mixture  chiefly 
composed  of  aconine.    The  napelHne  obtained  in  the  manner  described 
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is  probably  associated  with  another  amorphous  alkaloid  about  which 
they  have  at  present  little  information  to  give  beyond  the  fact  that 
neither  it  nor  its  salts  appear  to  crystallize. 

The  alkaloid  soluble  in  chloroform  was  proved  to  be  aconine,  the 
compound  which  is  obtained  together  with  benzoic  acid  on  hydro- 
lysing  aconitine. 

The  roots  of  true  Aconitum  Napellus,  therefore,  must  be  held  to 
contain  three  alkaloids,  one  of  which  is  crystalline,  viz.,  aconitine, 
two  being  amorphous,  viz.,  napelline  and  aconine.  Indications  have 
been  obtained  of  the  presence  of  a  fourth  alkaloid,  which  is  amor- 
phous and  closely  resembles  napelline. 

The  authors  find  that  the  juice  expressed  from  the  roots  contains 
a  large  proportion  of  amorphous  bases  but  very  little  aconitine,  the 
greater  part  of  this  latter  remaining  in  the  root,  from  which  it  may 
be  extracted,  together  with  the  remainder  of  the  amorphous  alkaloids, 
by  exhausting  with  amyl  alcohol.  The  total  quantity  of  amorphous 
alkaloid  obtained  amounted  to  more  than  twice  that  of  aconitine. 

The  physiological  action  of  the  alkaloids  referred  to  is  being 
investigated.  The  results  so  far  obtained  point  to  the  conclusion 
that  crystalline  aconitine  is  by  far  the  most  toxic  of  the  alkaloids 
contained  in  Aconitum  Napellus. 

The  formation  and  properties  of  Aoonine  and  its  conversion 

into  Aconitine. 

Owing  to  the  uncertainty  which  exists  with  reference  to  the  pro- 
duct of  the  hydrolysis  of  aconitine,  Professor  "W.  E,.  Dunstan  and 
Dr.  F.  W.  Passmore  have  re -investigated  the  subject,  using  a  pure 
alkaloid.  Wright  and  Luff  have  stated  that  when  aconitine  is  hydro- 
lysed.  the  sole  products  are  aconine  and  benzoic  acid.  More  recently, 
however,  Dragendorff  and  Jurgens  have  asserted  that  the  hydro- 
lysis occurs  in  two  stages,  their  contention  being  that  benzoic  acid 
and  an  alkaloid  identical  with  the  picraconitine  isolated  by  Wright 
and  Luff  from  the  roots  of  supposed  Aconitum  Napellus  are 
formed  in  the  first  stage,  while  in  the  second  stage  the  picraconitine 
is  hydrolysed  into  benzoic  acid,  methyl  alcohol,  and  aconine,  which 
last  is  the  final  product  of  hydrolysis. 

The  authors  have  carefully  hydrolysed  pure  aconitine  by  heating  it 
with  water  in  closed  tubes  at  150°,  but  have  been  unable  to  obtain  at 
any  stage  either  picraconitine  or  '  methyl  alcohol,    The  alkaloid 
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extracted  from  the  solution  by  ether  was  proved  to  be  a  mixture  of 
aconine  with  unaltered  aconitine.  Usiug  pure  acouitine,  action 
occurs  precisely  in  accordance  with  the  equation  CTT^NO12  +HaO  = 
C2aHnNOu+C7ir02,  leaving  little  doubt  that  aconitine  is  benzoyl - 
aconine. 

Although  attempts  to  establish  the  correctness  of  this  inference  by 
heating  aconine  with  benzoic  anhydride  were  without  result,  anhydro- 
aconitine  was  eventually  obtained  by  the  interaction  of  aconine  and 
ethylic  benzoate  at  130° :  as  the  anhydro- compound  is  convertible 
into  aconitine,  the  partial  synthesis  of  the  alkaloid  thus  effected 
leaves  no  doubt  that  it  is  benzoylaconine. 

Up  to  the  present  time,  neither  aconine  nor  its  salts  have  been 
obtained  in  a  crystalline  •  state.  The  authors  have  hitherto  been 
unsuccessful  in  all  their  attempts  to  crystallise  aconine,  but  they 
have  succeeded  in  crystallising  saveral  of  its  salts,  viz ,  the  chlor- 
hydride,  bromhydride,  sulphate,  and  nitrate.  All  these  salts  are 
very  soluble  in  water,  the  chlorhydride  being  least  soluble  and  the 
easiest  to  crystallise :  it  is  best  prepared  by  crystallisation  from  a 
mixture  of  alcohol  and  ether;  when  dried  at  100°  it  melts  at 
175-5°  (corr.).  The  crystals  deposited  from  alcohol  have  the  com- 
position C20HUNOU,HC1,2H20.  When  dried  at  100°  they  still  retain, 
one  molecular  proportion  of  water,  which  is,  however,  lost  at  120°. 
The  aqueous  solution  is  lsevo-rotatory :  [a]D  =  — 7'7l°.  It  combines 
with  auric  chloride,  forming  an  aurichloride  considerably  more  soluble 
than  the  corresponding  aconitine  salt. 

Aconine  was  prepared  from  the  pure  chlorhydride  by  adding  silver 
sulphate  and  subsequent  treatment  of  the  aconine  sulphate  with 
exactly  sufficient  baryta  water.  The  solution  on  evaporation  furnished 
a  hygroscopic,  brittle  gum  which  refused  to  crystallise  ;  this  melted 
at  132°  (corr.),  and  on  analysis  it  afforded  numbers  agreeing  with  the 
formula  028HuNOu,  which  is  that  proposed  by  Dunstau  and  Ince 
from  the  results  of  their  study  of  pure  aconitine.  Aconine  is  very 
soluble  in  water  ;  the  aqueous  solution  is  alkaline.  When  dry  it  is 
insoluble  in  ether  and  almost  insoluble  in  chloroform.  It  is  a  power- 
ful reducing  agent,  precipitating  the  metals  from  solutions  of 
gold  and  silver  salts;  it  also  reduces  Fehling's  solution.  The 
physiological  action  of  pure  aconine  is  being  investigated.  Its 
aqueous  solution  is  slightly  bitter  and  gives  rise  to  °a  billing 
sensation  in  the  mouth,  but  does  not  produce  the  tingling  which  it 
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characteristic  of  aconitiue.  In  respect  of  its  action  on  polarised  light, 
aconine  exhibits  the  same  peculiarity  as  aconitine.  Its  salts  are 
lijevo-rotatory,  whilst  a  solution  of  the  alkaloid  is  dextro-rotatory, 
[n]D  +  23°.    When  heated  with  alkalis,  aconine  slowly  resinifies. 

The  action  of  various  re -agents  on  aconine  has  so  far  not  led  to 
any  important  results.  Nitrous  acid  fails  to  attack  it.  The  principal 
product  of  its  oxidation  by  alkaline  permanganate  is  oxalic  acid. 
Attempts  to  isolate  an  additive  compound  with  methyl  iodide  have 
been  unsuccessful. 

By  the  action  of  methyl  iodide  on  aconitiue  a  crystalline  aconitine 
methiodide  (CasHi6N012-CH8I)  was  obtained,  which  melts  at  219° 
(corr.).  The  aconitine  methhydroxide  prepared  from  the  compound 
(C8SH*5NOl!!-CirOH)  is  amorphous,  and  the  salts  which  it  yields  do 
not  appear  to  crystallise.  A  further  study  will  be  made  of  this  com- 
pound, and'  its  physiological  action  will  be  investigated. 

Professor  Dunstan,  in  conjunction  with  Messrs.  Harrison  and  Carr, 
has  continued  his  investigation  of  the  aconite  alkaloids,  and  the 
results  were  communicated  to  the  Chemical  Society,  February  2, 
1893.  It  was  discovered  that  aconite  root  contains  an  amorphous 
alkaloid,  napelline,  which  is  isomeric  with  aconitine,  but  has  a 
distinctly  different  physiological  effect,  and  is  not  nearly  so  poisonous. 
In  an  examination  of  some  commercial  specimens  of  aconitine,  the 
authors  found  large  proportions  of  amorphous  alkaloids  present,  and 
specimens  of  aconitine  salts  were  found,  in  nearly  every  case,  to  be 
chiefly  napelline  salts  containing  small  quantities  of  aconitine 
compounds. 

The  Aconites  and  Aconitines. 
E.  Richards  and  F.  A.  Eogers  arrive  at  the  following  conclu- 
sions : — 

The  best  material  for  the  preparation  of  aconitine  is  the  fresh 
root  of  Aconitum  Napellus. 

The  alkaloid  resides  chiefly  in  the  cambium  layer,  the  fibro- vas- 
cular bundles,  and  the  sieve  ducts. 

Pure  aconitine  crystallizes  in  thin,  flat,  hexagonal  prisms  with 
acute  ends. 

It  is  probable  that  two  isomeric  forms  of  aconitine  exist  ;  for 
these  the  terms  a-aconitine  and  /3-aconitine  are  suggested. 
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The  composition  of  aconitine  corresponds  to  the  formula 
CssH*8Ns019,  which  contains  twice  as  much  nitrogen  as  the 
formula  hitherto  accepted. 

The  proportion  of  alkaloid  in  the  root  is  as  follows  : — 

Per  cent. 

Aconitum  Napellus,  fresh        ...        ...    0- 71 

,,  „        dried  ...       ...  0T4 

Japanese  aconite  ...        ...  0*57 

The  method  for  the  preparation  of  aconitine,  recommended  by  the 
authors,  is  as  follows  : — 

The  powdered  tubers  are  macerated  from  three  to  four  days  with 
washed  fusel  oil,  then  percolated,  and  the  alkaloid  extracted  from  the 
percolate  with  small  quantities  of  dilute  sulphuric  acid.  The  fusel 
oil  is  removed  from  this  solution  by  treatment  with  ether,  and  the 
dissolved  ether  driven  off  by  heat.  The  alkaloid  is  precipitated  from 
the  acid  solution  by  solution  of  sodium  carbonate,  collected  on  a 
strainer,  pressed  between  limestones,  and  then  spread  on  bibulous 
paper  and  allowed  to  dry  at  ordinary  temperature.  The  dried 
alkaloid  is  then  boiled  with  pure  dry  ether,  and  the  nitrate  set  aside 
to  crystallize;  the  crystals  are  redissolved  in  a  small  quantity  of 
ether  to  remove  a  gum-like  body. 

The  toxicity  of  a-aconitine  is  stated  to  be  only  one-sixth  of  that  of 
/S-aconitine.  {Chemist  and  Druggist,  Feb.  7,  1891,  205,  and  Feb. 
15,  1891,  242,  243.) 

Ehrenberg  and  Purfiirst  infer  from  their  experiments  with 
aconitine  that  its  composition  is  more  correctly  represented  by  the 
formula  CS2H*sN011,  than  by  that  assigned  to  it  by  Wright  and 
Luff  (C32H 43NO--),  or  Dunstan  and Ince  (032H*5N0T2) .  They  state 
that  by  heating  with  water  to  150°  0.,  or  by  treatment  with  alcoholic 
potash,  aconitine  does  not  at  once  yield  benzoic  acid  and  aconine  ;  but 
that,  in  addition  to  benzoic  acid,  methylic  alcohol  and  another  acid 
are  produced.  The  authors  state  that  by  boiling  aconitine  with  water 
there  is  at  first  produced  a  salt  of  a  new  base,  which  crystallizes 
when  the  liquid  cools,  and  this  product  is  described  by  them  as 
benzoate  of  picraconitine.  This  is  represented  as  being  formed  by 
simple  hydrolysis — 

C32H*3NO11+H40  =  C45H8,'NO,o  +  07HsO4. 
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By  continuing  the  boiling  a  further  alteration  is  effected  according  to 
the  equation — 

C35H3N010  +  IPO=C2  *H"NOl°  +  CIPOH 

Picraconitine.  Napelline.    Methyl  alcohol. 

The  formation  of  aconine  is  represented  as  constituting  a  third  stage 
of  alteration  as  follows  : — 

C2*H8'N010  +  H50==C24H35NOfl  +  C20+H3. 

Napelline.  Aconine.       Acetic  acid. 

The  authors  suggest  that  it  is  still  doubtful  whether  the  acid  pro- 
duct of  this  final  change  is  acetic  acid  or  acrylic  acid,  and  that,  iu 
the  latter  case,  the  formula  of  aconine  would  be  C21H35  +NO". 

From  the  production  of  mehtyl  alcohol  in  the  decomposition  of 
aconitiue  when  heated  with  water,  it  is  inferred  that  aconitine  is 
analogous  to  cocaine,  and  is  to  be  classed  with  the  acid  esters,  either 
as  an  acetyl  or  an  acryl  ester  of  benzoyl  aconine,  while  aconine 
itself  would  be  a  derivative  of  a  trimethoxylmethyl  quinone.  {Journ. 
f.  praht.  Chem,,  xlv„  604.) 

Note  on  Mishmee  Teeta  and  Bee  (or  Poison). 

These  roots  are  procured  on  the  range  of  hills  inhabited  by  the 
Mishmee  tribe,  and  annually  in  the  cold  season  a  large  supply  is 
brought  down  to  the  plains,  and  the  Mahajans  here,  who  are  princi- 
pally Marwar  people,  give  in  exchange  for  them  beads,  salt,  coloured 
woollen  and  cotton  cloths,  &c,  &c.  The  Mahajans  state  that  these 
articles  are  readily  purchased  in  Central  and  Lower  Assam, 

The  Natives  here  use  the  Teeta  as  a  medicine  in  colic,  ophthalmia, 
headache,  and  fever. 

The  Bee  or  poison,  which  is  brought  down  by  the  hill-tribes,  is 
parboiled  with  a  view  to  prevent  its  cultivation  in  the  plains.  It  is. 
generally  employed  by  hunters  for  killing  wild  animals. 

Mishmee  Teeta  as  a  remedy  for  Colic— Take  20  grains  of  Mishmee 
Teeta,  10  to  12  whole  grains  of  black  pepper,  about  10  grains  of 
salt.  The  whole  is  to  be  masticated  and  washed  down  with  a  small 
quantity  of  water. 
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Mishmee  Teeta  as  a  remedy  for  Ophthalmia  ami  Headache. — Take 
2  drachms  of  Mishmee  Teeta  and  grind  it  with  sufficient  water  to 
form  a  paste,  which  is  to  be  applied  round  the  eye  twice  a  day. 
For  headache  it  is  applied  to  the  forehead  and  temples. 

Mishmee  Teeta  as  a  remedy  in  Fever. — Take  1  drachm  Mishmee 
Teeta  finely  powdered,  and  mix  with  half  a  pint  of  cold  water.  To 
be  taken  daily  in  two  doses.  Purgatives  are  never  used  by  the  hill- 
tribes. 

Mishmee  Bee  (or  poison)  employed  by  hunters. — Take  2  or  3 
drachms  of  Mishmee  Bee  finely  ground,  and  mix  with  any  acid 
glutinous  vegetable  pulp,  so  as  to  form  a  thick  paste,  which  is  to  be 
applied  to  the  head  of  the  arrow  and  allowed  to  dry  in  the  shade. 

The  glutinous  substance  generally  used  is  the  pulp  of  a  sour  fruit 
called  Owe  Tang  ah  by  the  Assamese  and  Chultah  in  Bengali  (Dilknia 
Speciosa).  I  imagine  it  is  preferred  in  consequence  of  its  acidity 
preventing  a  flow  of  blood  from  the  wound,  which  would  wash  away 
the  poison.  [By  the  Medical  Officer,  Chyclcivah,  Upper  Assam,  June 
11th,  1842.) 

Delphinium  Zalil. 

Aitchison  (Notes  on  Products  of  W.  Afghanistan  and  N.-E.  Persia, 
p.  55)  says  : — "Yellow  Larkspur,  asbarg,  asumrg,  isbarg,  isbarag 
isparalc,  sparak,  sparig,  jalil,  zalil;  the  flowers,  gul-i-zalil,  gul-i-jalil, 
A  perennial  herb,  with  a  thick  short  woody  rootstock,  from  which 
several  annual  shoots  spring  ;  these  are  from  one  to  two  feet  in  height, 
each  usually  bearing. a  terminal  spike  of  exquisite  yellow  flowers. 
When  the  flowers  are  at  their  best,  the  annual  shoots  bearing  the 
spike  of  inflorescence  is  broken  off  close  to  the  root ;  these  are 
collected  together,  and  then  laid  in  heaps,  usually  on  the  roofs  of 
the  houses,  to  dry.  In  two  or  three  days  they  are  sufficiently  dry, 
when  the  twigs  are  shaken  over  a  sheet  ;  on  this  all  the  flowers 
tumble  off,  and  are  oollected,  either  for  local  use  or  exportation. 
The  petals  are  of  commercial  importance,  yielding  a  valuable 
yellow  dye  for  silk,  and  are  exported  for  this  purpose  in  large  quan- 
tities to  Persia,  Turkistan,  Afghanistan,  and  India.  The  dye  is 
easily  obtained  by  simply  boiling  the  flowers  in  water  ;  in  this 
decoction  the  silk  is  dipped.  The  dried  stems  also  yield  a  dye  upon 
being  boiled,  but  this  is  poor  in  comparison  with  that  yielded  by 
the  flowers." 
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In  the  Diet.  Econ.  Prod,  of  India,  iii.,  70,  it  is  stated  that  in  Multan 
the  flowers  are  used  along  with  Akalber  (Datisca  cannabina)  and  alum 
to  dye  silk,  giving  a  sulphur-yellow  colour  known  as  gandhaki,  and 
that  they  are  also  used  in  calico-printing.  Their  price  in  the  Punjab 
is  said  to  be  Us.  27-5  per  cwt.  This  dye  is  alluded  to  by  Mr.  Leotard, 
Dr.  McCann,  and  Mr.  Wardle,  but  under  the  name  of  D.  Ajacis. 

The  Hellebores  of  the  Ancients.* 

Drugs  prepared  from  hellebore  were  so  famous  amongst  the  an- 
cients as  a  remedy  for  madness,  and,  indeed,  for  many  other  ailments, 
that  the  plant  has  acquired  for  itself  a  literary  as  well  as  a  botanical 
interest.  Pliny  gives  a  list  of  them  quite  worth  the  notice  of  adver- 
tisers of  patent  medicines.  We  know  that  different  species  have 
been  used  in  different  countries  for  their  medicinal  properties,  which 
are,  perhaps,  essentially  the  same  in  all  of  them,  though  varying  in 
strength.  The  hellebore  of  the  modern  English  Pharmacopoeia  is  the 
root  of  Helleborus  niger,  the  common  Christmas  Eose.  In  Germany, 
viridis,  the  green  hellebore,  is  said  to  be  preferred,  and  from  its 
frequent  occurrence  in  England  in  the  neighbourhood  of  old  ruins, 
we  may  infer  that  it  was  formerly  used  here.  At  Constantinople  a 
popular  drug,  called  Zoptane,  is  made  from  H.  orientalis,  which  is 
common  on  the  mountains  of  Eastern  Turkey.  In  Gerard's  time,  our 
native  H.fwtidus,  the  rankest  of  aU  the  genus,  was  employed  medi- 
cinally, though  known  to  require  great  caution  in  using,  and  it  is 
still  retained  in  veterinary  practice  for  outward  application. 

The  physicians  of  ancient  Greece,  who  for  some  centuries  before 
and  after  the  Christian  era  were  famous  throughout  the  civilized 
world  for  their  skill,  were  very  fanciful  about  the  locality  from  which 
the  herbs  used  by  them  were  collected.  The  kind  of  herb  might  be 
the  same,  but  when  gathered  on  a  particular  mountain  or  in  a  parti- 
cular forest  it  was  thought  to  have  additional  virtue.  Drugs  of  the 
same  name  were  classified  as  first,  second,  third  or  fourth  quality, 
according  to  the  source  from  which  they  came,  and  were  priced  and 
trusted  accordingly.  Hellebore  was  of  two  kinds,  distinguished  as 
black  and  white.  The  best  black  came  from  Mount  Helicon,  aud  the 
best  white  from  Mount  (Eta.  The  town  most  famous  for  its  prepara- 
tion was  called  Anticyra,  but  this  name  was  ambiguous.  

♦From  the  Gardeners'  Chronicle,  January  2. 
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There  is  a  well-known  passage  in  "  The  Art  of  Poetry,"  written  by 
the  Roman  poet  Horace,  in  which  he  says,  that  to  gain  a  reputation 
as  a  poet,  a  man  must  be  so  mad  that  three  Anticyras  cannot  euro 
him,  and  must  never  have  his  hair  cut.    Multiplying  by  three 
was  a  common  superlative  figure  of  speech  in  Latin,  as  in  any 
other  languages,  and  perhaps  Horace  meant  no  more  than  this ; 
but,  on  the  other  hand,  he  may  have  known  that  there  were  in 
Greece    three  towns   named  Anticyra,    and  possibly  they  were 
all  places  where  the  drug  hellebore  was  prepared.    One  Anticyra 
was  on  a  narrow   strip  of  the  land  of  the  Locrians,  between 
iEtolia  and  the  sea.    Strabo,  an  ancient  writer  on  geography,  and 
Livy,  a  Roman  historian,  both  mention  it.    It  was  taken  by  the 
Romans  in  the  second  Punic  war,  and  given  over  to  their  allies,  the 
^tolians.   We  know  nothing  of  it  as  connected  with  hellebore, 
though  Phiny  tells  us  that  ^Etolian  hellebore,  which  was  of  bad 
quality,  was  used  to  adulterate  the  better  Parnassian  kind.  There 
was   another  Auticyra  in    the  south-eastern  corner  of  Thessaly, 
three  or  four  miles  from  the  sea,  near  the  base  of  Mount  (Eta  and 
the  famous  pass  of  Thermopylae  but  we  do  not  hear  of  this  town  as 
producing    hellebore,    except    on    the  slight    authority    of  the 
lexicographer,   Stephanus  of  Byzantium,  who  lived  in  the  sixth 
century  of   our  era.    The  third  Anticyra,  the  only  one  which 
we    know    to  have    been  famous    in    classical    times    for  the 
mamifactm.e  0f  this  drug,  was  situated  on  the  southern  coast  of 
Phocis,  not  far  from  the  base  of  Mount  Parnassus,  and  within  a  few 
miles  of  Mount  Helicon.    The  position  of  it  is  well  known,  and  it  is 
now  named  Aspra  Spitia  ;  it  was  not  an  island,  as  Pliny  and  others 
have  wrongly  said,  and  never  can  have  been  so  in  historic  times  ; 
but  it  stood  on  a  peninsula  and  had  a  good  harbour.    In  Horace's 
day  it  was  a  place  of  resort  for  insane  or  epileptic  patients,  who  went 
there  to  take  a  course  of  hellebore  under  resident  physicians.  Hence 
to  say,  "You  should  go  to  Anticyra,"  was  a  polite  way  of  telling  I 
mauJie  was  a  fool.    Amongst  others  who  had  gone  through  this 
medical  course  there,  Pliny  mentions  the  philosopher  Carneades,  who 
wen  there  for  intellectual  training,  before  publicly  declaiming  against 

o  iiiTr  ? stoics' apparen%  sup« that  a  med-- 

DrusuT  a  f  m  T*  ^  Sane  men  StiU  Also 

e22     Tn3mUlar  °f  the  Romans,  was  cured  there  of 

epilepsy.    Ihe  same  writer  adds  that  this  drug,  which  retained  its 
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virtue  for  thirty  years,  and  once  was  thought  so  formidable,  had  now 
become  so  "  promiscuous"  iu  its  use' that  students  often  took  a  dose 
of  it  to  sharpen  their  intellect  when  they  were  puzzled  by  difficult 
passages  in  their  reading— a  valuable  hint,  by  the  way,  for  can- 
didates before  a  competitive  examination !  I  recollect  a  virtuous 
freshman  at  Cambridge,  who,  with  a  similar  object,  laid  in  a  large 
stock  of  "Reading  biscuits,"  which  he  saw  advertised  in  a  window! 

The  next  question  is,  what  were  the  kinds  of  hellebore  called  black 
and  white,  and  found  respectively  on  Mount  Helicon  and  Mount 
CEta  ?    We  ought  to  be  able  to  answer  this,  because  Edmond  Boissier 
has  told  us,  in  the  preface  to  Flora  Orientalis,  that,  thanks  to  the 
labours  of  the  botanists,  Orphanides  and  Heldreich,  the  flora  of  Greece 
is  now  better  known  than  that  of  any  other  country  within  the  scope 
of  his  work.    The  hellebore  which  is  found  to  prevail  on  Mount 
Helicon,  Mount  Parnassus,  and  the  neighbouring  country  is  one 
to  which  E.  Boissier  gives  the  name  of  H.  cyclophyllus.    It  is  inter- 
mediate between       viridis  and  H.  orientalis,  having  been  confused 
with  the  latter  both  by  Sibthorp  and  by  Heldreich.    Perhaps  it  is 
not  in  cultivation  in  England,  but  it  is  described  as  being  taller  and 
having  larger  flowers  and  broader  segments  to  the  leaves  than  the 
green°hellebore,  which  in  other  characters  it  resembles. 
&  As  for  the  white  hellebore,  it  is  evident  from  the  vague  descriptions 
of  Theophrastus  and  Pliny,  that  neither  of  them  knew  a  living 
hellebore  by  sight,  but  Pliny  says  that  he  had  been  told  tha  the  leaf 
of  the  black  hellebore  was  of  the  shape  of  a  plane  leaf,  but  divided 
into  several  segments,  and  that  the  white  »ore    ad  leaves 
resembling  those  of  the  beet,  and  deeply  channelled  at  the  back. 
He  attributes  to  it  a  bulbous  root  like  that  of  an  onion  wi  h  fiWs 
tunics.    Ancient  and  modern  botanists  have  genera  y  Klentified  tins 
with  Veratrurn  album,  which  is  figured  in  Gerard's    Herbd    as  the 
white  hellebore;  but  perhaps  the  best  evidence  is  that  of  Heldreich, 
who  explored  Mount  CEta  in  1870,  andfound  V  attum  growing  the  e 
in  abundance,  confirming  his  previous  opinion  that  his  was  the  white 
hellebore  of  Theophrastus.    The  different  effects  of  the  two  kinds  of 
hellebore  taken  medicinally,  as  recorded  by  ancient  authorities  cor- 
respond with  modem  experience ;  the  black  is  a  powerful  cathartic 
and  the  white  a  strong  emetic.    This  is  a  summary  of  all  that  x 
known  or  likely  ever  to  be  known  of  the  famous  hellebores  of  the 
ancients.    (0.  Wolley-Vod,  Pharm.  Journ.,  Jan.  30,  189-.) 
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We  have  never  met  with  any  kind  of  hellebore  root  in  the  Indian 
Bazars,  nor  are  any  of  the  genus  known  to  grow  in  India ;  still,  all 
Indian  Mahometan  works  on  Materia  Medioa  contain  an  account  of 
the  hellebores  of  the  Greeks,  which  has  been  copied  from  the  writings 
of  the  Arabian  physicians,  and  which  is  mostly  a  reproduction  of  what 

Dioscorides    says  rrept  eAXf/3opou  Xcvkov  and  Jrepi  eWejiopov  pe'Xcn/oy  the 

Verarum  album  el  nigrum  of  the  Romans.  The  Arabs  call  these 
drugs  Kharbak-abiad  and  Eharbak  aswad,  and  in  Indian  medical 
works  Kuthi  or  Kutaki  is  given  the  vernacular  equivalent  of 
Kharbak,  and  this  drug  is  sold  as  a  substitute  for  it.  For  an 
account  of  Kutaki,  see  Yol.  III.,  p.  10. 

MAGrNOLTACEiE. 
Constituents  of  Star-anise. 
The  determinations  of  volatile  oil,  fixed  oil,  and  ash  gave  the 
following  percentage  figures  : — 

Volatile  Oil.     Fixed  Oil.  Ash. 
Carpels  ...       ...  j^j  2.81 

Seeds     ...       ...  (3;00        22-9  J  2.46 

The  volatile  oil  consists  chiefly  of  anethol  CsH4(OCHs)C3H5 ; 
with  small  quantities  of  terpenes,  safrol  CGH3(02CH2)  C3H5,  the 
monoethyl  ether  of  hydroquinone  C8H*(OH)OC2H3,  anisic  acid 
C6Hs(OCH3)COOH,  and  a  complex  aromatic  substance  yielding  upon 
oxidation  veratric  acid  and  piperonal.  The  fixed  oil  contains  the 
usual  constituents  along  with  cholesterin  and  derivatives  of  phos- 
phoric acid.  In  the  aqueous  extract  is  found  protocatcchuic  acid 
and  shikiminic  acid  C'Hlo05,  which  by  nascent  hydrogen  iodide  is 
converted  into  benzoic  acid.  Sugar  was  not  found  in  any  appre- 
ciable quantity,  the  sweet  taste  of  the  fruit,  therefore,  depending 
upon  the  volatile  oil.  Nitrogenous  bases  could  not  be  detected. 
(F.  Osltvald,  Arch,  der  Pkarm.,  1891,  84—115.) 

Michelia  Champaca. 

Merck  describes  a  kind  of  camphor,  called  champacol,  obtained 
from  champaca  wood  by  distillation  with  water.  After  purification  it 
melts  at  86— 88°C,  has  the  form  of  long  white  felted  needles,  has 
no  odour  when  pure,  but  when  kept  in  an  impure  state  becomes 
liquid  and  develops  the  agroeable  odour  of  the  wood.  (Berichtc 
1892,  p.  18.)  ' 
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MENISPERMACEJE. 

Constituents  of  Calumba  Eoot. 

M.  Bocchiola  (Chemist  and  Druggist,  Jan.  10,  1891)  gives  the 
following  percentage  composition  of  the  cortical  and  woody  portions 
of  the  root : — 


Outer  part. 

Inner  part. 

Water   '   

13-00 

14-00 

Ash  ,-.t   

5-00 

6-00 

Ether  extract   

0-70 

080 

Alcohol  extract  ...  ... 

3-89 

3-8G 

Proof  Spirit  extract 

17-06 

17-80 

Calumbine 

1-42 

1-90 

Do.       by  titration  

0-98 

1-38 

Berberine ...   

1-43 

0-72 

Do.      by  titration   ... 

2-95 

1-45 

The  percentage  composition  of  the  ash  was : — 

Silicic  acid  14*13  and  7*42,  phosphoric  acid,  as  an  iron  salt,  6-11 
and  1-61,  phosphoric  acid,  combined  with  alkali  and  earthy  bases, 
5'04  and  12*63,  in  the  outer  and  inner  parts  of  the  root. 


The  author  found  old  roots  to  contain  as  mnch  as  2-07  and  2-63 
per  cent,  of  calumbine,  and  2*05  and  1  -02  per  cent,  of  berberine, 
showing  their  superiority  over  the  younger  roots. 

BERBEBJDEiE. 
Berberis  vulgaris,  Linn. 
Aitchison  {Notes  on  Prod,  of  W.  Afghanistan  and  N.-E.  Persia, 
p.  25)  has  the  following  notice  of  this  plant:— "The  Barberry,  jir, 
jir-hhdr,  zer-hhdr,  zir,  zir-bdr,  zir-balak;  the  fruit,  zirishk,  sirishle. 
A  very  common  shrub,  growing  at  an  altitude  of  2,000  feet  and 
upwards,  from  which  is  largely,  collected  the  fruit ;  this  is  consumed 
locally,  as  well  as  being  exported  in  some  quantity  to  India,  where  it 
is  highly  appreciated  by  the  natives  as  a  condiment.    Usually  the 
fruit  contains  no  seeds  ;  it  is  then  much  more  oval,  longer,  and  of  a 
much  lighter  colour  than  that  which  has  seeds.    On  reaching  the 
Punjab  the  fruit  or  preserve  is  called  zirishk-tursh,  to  distinguish 
it  in  the  trade  from  small,  dried,  black  grapes ;  the  latter  are  our 
European   currants,   or  corinths.    From  the  root-stocks  of  the 
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Berberis  is  obtained  an  extract  called  Ibrdn  ;  this  is  a  yellow  dye, 
which  is  also  employed  in  medicine  as  a  local  application  to 
inflamed  eyes." 

Podophyllum  emodi. 

We  have  met  with  the  root  in  the  plains  in  the  possession  of  a 
pilgrim  from  Kedernath.  He  called  it  M&mir&n,  and  greatly  valued 
it  as  a  remedy  for  ophthalmia,  his  small  stock  of  four  or  five  roots 
was  carefully  wrapped  in  several  covers  of  silk. 


Analysis  of  the  Eesin  of  Podophyllum  emodi. 

Ash     ...        ...        ...       ...        ...        ...        ...  None. 

Moisture    4-2 

Oily  and  waxy  matter,  soluble  in  benzin     ...       ...  4-0 

Podophyllotoxic  acid  ...        ...        ...        ...        ...  13-1 

Podophyllotoxin,  active  principle      ...       ...        ...  56*55 

Inert  matter  insoluble  in  chloroform  and  soluble  in 

alcohol    22-15 


100-0 


The  percentage  of  active  principle,  podophyllotoxin,  in  this 
sample  is  fully  25  per  cent,  higher  than  the  average  amount  found  in 
resin  of  podophyllum,  which  varies  from  40  to  45  per  cent.  Ameri- 
can podophyllum  yields,  on  a  large  manufacturing  scale,  5  per  cent, 
of  podophyllin,  and  accepting  10  per  cent,  as  a  practical  average 
from  the  Indian,  we  should  have  a  drug  worth  2|  times  in  value. 
(By  F.  A.  Thompson,  Ph.  G.,  Am.  Journ.  Pharm.,  May,  1890.) 

Podophy  Hot  oxin . 

This  substance,  which  was  first  shown  to  be  the  active  principle  of 
Podophyllin  by  Podwissotzki,  has  now  been  obtained  in  a  pure  state 
by  Neuberger  (Arch.  f.  exp.  Path.  u.  Pharm.,  xxviii.,  H.  1,  1890);  it 
forms  colourless  prismatic  crystals,  little  soluble  in  water,  but 
freely  soluble  in  alcohol,  forming  an  intensely  bitter  solution.  Proo-s 
were  not  easily  affected  by  it,  and  it  required  a  dose  of  0'01  gram 
administered  in  mucilage  to  produce  a  muscular  rigidity  which  was 
followed  by  death  in  three  days  ;  a  congested  state  of  the  intestinal 
vessels  was  observed  in  some  cases.    It  appeared  to  have  little  or  no 
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action  upon  rabbits.  Cats  woi'o  very  susceptible  to  the  poison, 
death  following  three  days  after  the  subcutaneous  injection  of  0-001 
gram.  In  these  animals,  2  to  3  hours  after  the  injection  violent  and 
repeated  vomitings  occurred,  at  first  of  food,  and  afterwards  of  mucus 
tinged  with  bile,  and  containing  some  intestinal  worms  ;  there  was 
also  obstinate  diarrhoea.  Finally  the  animals  became  dull,  the 
temperature  fell,  the  limbs  were  paralysed,  and  death  occurred 
from  exhaustion.  Dogs,  pigeons,  and  fowls  were  similarly 
affected. 

The  post-mortem  appearances  obseiwed  were  intense  irritation,  and 
sometimes  abscess  at  the  seat  of  the  injection,  the  stomach  normal  or 
slightly  injected,  the  upper  portion  of  the  mucous  membrane  of  the 
duodenum  highly  injected,  especially  round  the  opening  of  biliary 
duet,  the  lower  portion  covered  by  a  mass  of  brown  epithelium 
mixed  with'  detritus  and  mucus  ;  the  lower  part  of  the  small  intestine, 
and  the  whole  of  the  large  intestine,  was  covered  by  hsemorrhagic 
patches,  and  here  and  there  by  a  membranous  exudation,  with  intense 
inflammation  of  the  adenoid  tissue,  the  sub -mucous  and  muscular 
layers  not  being  affected.  Liver  congested,  gall-bladder  swollen 
and  full  of  bile.  Kidneys  congested,  with  marked  glomerulo- 
nephritis and  commencing  tubular  nephritis.  The  distended  gall- 
bladder and  injection  of  the  duct  appearing  to  indicate  elimination 
of  the  drug  through  the  liver,  the  author  tied  the  latter  in  three  of 
the  dogs  experimented  upon,  and  afterwards  injected  podophyllotoxin 
beneath  the  skin  ;  the  results  were  exactly  the  same  as  in  the  case  of 
the  dogs  not  previously  so  treated. 

Injections  of  podophyllotoxin  into  the  veins  gave  exactly  the  same 
results  as  when  it  was  administered  internally  or  injected  sub- 
eutaneously.  The  circulation,  respiration,  and  nervous  system  were 
only  affected  a  little  before  the  fatal  termination  in  all  the  animals 
experimented  upon. 

From  these  experiments  the  author  concludes  that  the  drug  acts 
as  a  simple  irritant,  and  that  its  purgative  action  when  given  in- 
ternally is  due  to  irritation  of  the  intestinal  canal.  When  injected 
under  the  skin  or  into  a  vein,  it  is  eliminated  by  the  blood  through 
the  kidneys  and  intestine,  and  in  its  passage  through  these  organs  it 
sets  up  the  irritative  action  already  described. 
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Mr.  J.  C.  Umney  contributed  a  paper  on  Podophyllum  emodi  at  the 
Pharmaceutical  Conference  held  in  Edinburgh  in  August  1892,  from 
which  we  extract  the  following  : — 

The  residts  of  Podwissotzki's  work  on  the  resin  of  P.  peltatum 
may  be  briefly  summarized  thus — 

The  physiologically  active  portion  of  podophyllum  resin  consists 
of  podophyllotoxin,  which  is  composed  of  picropodophyllin  held  in 
solution  by  picropodophyllic  acid. 

Picropodophyllin  is  a  neutral  crystalline  principle,  which,  though 
the  sole  active  ingredient  of  the  resin,  is  inactive  in  its  free  state, 
owing  to  its  insolubility,  but  in  combination  with,  or  more  probably 
solution  in,  picropodophyllic  acid  is  extremely  active.  The  resin  also 
contains  an  inactive  acid — podophyllic  acid,  a  yellow  colouring 
matter, — podophylloquercetin  and  fatty  matter. 

The  results  of  the  examination  of  P.  emodi  resin  are  classified  in 
the  following  table,  and  are  compared  with  the  analysis,  under  the 
same  conditions,  of  a  sample  of  resin  of  P.  peltatum  : — 


P.  cmodi. 

J*,  peltatum* 

Resin  by  official  process  for  podophyllin 

resin  1P4 

5-9 

Constituents  of  the  resin — 

Podophyllotoxin  (crude)  ... 

...  17-8 

33-8 

Pure  crystalline  picropodophyllin ... 

...  2-6 

4-5 

Picropodophyllic  acid   

f  not 
\  determined. 

not 
determined. 

Podophyllic  acid  ...   

...  30-8 

6-9 

Podophylloquercetin 

...  1-3 

2-4 

Patty  matter   

...  2-3 

5-7 

The  picropodophyllin  melted  at  208— 210°C. 
The  podophyllic  acid  melted  at  125°. 
The  podophylloquercetin  melted  at  248°. 


Mr.  Umney  concludes  his  paper  by  saying  that  the  rhizome  of 
Podophyllum  emodi  yields  nearly  double  the  amount  of  resin  yielded 
by  P.  peltatum,  but  the  resin  contained  only  about  half  the  quantity 
of  crystalline  picropodophyllin,  to  which  the  value  as  a  cathartic 
is  due. 

We  have  not  heard  of  any  medical  opinions  concerning  the  value 
of  the  resin,  and  without  such  opinion  founded  on  physiological 
experiments  we  cannot  decide  the  question  of  making  this  drug  an 
official  source  of  podophyllin  resin. 
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PAPAVEBACEJE. 
The  Opium  Assay  Question. 

Perhaps  no  chapter  of  Pharmaceutical  Chemistry  has  received 
more  attention  and  been  more  discussed  than  that  of  opium  and  its 
analysis.  Scarcely  a  journal  appears  nowadays  that  does  not  con- 
tain an  article  or  two  upon  how  opium  can  "  best"  be  assayed  and 

just  how  the  method  of  Prof.  X  or  Mr.  Y  is  inaccurate  and 

unreliable.    There  is  a  certain  sameness  about  articles  written  about 
opium  assaying — a  sameness  that  becomes  monotonous  in  course  of 
time,  and  causes  the  reader  to  become  perplexed,  if  not  disgusted, 
as  the  result  of  a  perusal  of  them.    Invariably  the  author  picks  all 
other  methods  to  pieces  and  then  proposes  an  "  original  new " 
method  which  gives  better  agreeing  results,  and  is  much  more  easily 
manipulated  than  any  yet  proposed.     As  a  matter  of  fact,  we 
possess  not  a  single  accurate  and  exact  method  of  analysis  of  any  plant 
or  of  any  of  its  organic  constituents.    Plant  analysis,  as  Dragen- 
dorff  aptly  remarks,  has  not  yet  reached  the  stage  which  enables  us 
to  say,  without  an  interrogation  point  at  the  end  of  our  sentence, 
that  this  plant  contains  just  so  much  of  that  constituent  and  no 
more.    Plant  analysis  is  as  yet  synonymous  with  approximate 
analysis,  and  until  our  knowledge  of  the  chemistry  and  physiology 
of  plant  life  and  growth  has  advanced  considerably  beyond  its 
present  status,  it  is  doomed  to  continue  to  be  approximate  analysis. 
Hence,  no  method  is  accurate,  as,  for  instance,  is  the  determination 
of  sulphuric  acid  as  barium   sulphate,  or  of  hydrochloric  acid  as 
chloride  of  silver,  and  if  one  of  them  does  give  better  agreeing 
results,  and  such  as  are  nearer  the  mean  of  those  obtained  by  all  other 
methods,  this  is  due  most  probably  to  the  fact  that  in  this  particular 
method  the  sources  of  error  are  more  nearly  counterbalanced  than 
in  the  others.    It  was,  hence,  from  a  purely  impartial  and  critical 
standpoint  that  I  undertook  to  compare  several  of  the  most  promi- 
nent methods  for  assaying  opium. 

Those  decided  upon  were  the  methods  of  Fliickiger,  Squibb,  and 
of  the  U.  S.  Pharmacopoeia— being  virtually  the  ammonia  versus 
the  lime  method.  The  drugs  examined  were  Smyrna  opiums  from 
the  house  of  Merck  and  of  Gehe  &  Co.,  the  former  having  been 
ordered  and  received  by  myself  while  still  at  the  laboratory  of  Gehe. 
Path  Fresenius  at  Wiesbaden  during  the  past  summer,  and  the 
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latter  kindly  given  rne  by  my  instructor,  Professor  Fliickiger,  here 
at  the  laboratory.  Both  samples  were  finely  powdered  and  dried  at 
80°  0.  for  five  hours.  All  three  methods  were  begun  at  the  same 
time,  and  the  directions  for  each  closely  followed  throughout.  In 
both  cases  the  determination  by  the  U.  S.  P.  method  was  completed 
long  ere  the  others  were,  while  Squibb's  method,  due  to  its  more 
frequent  washing  and  slower  filtering,  took  up  the  most  time.  Just  at 
this  point  I  should  like  to  protest  against  the  impracticability  and 
uselessness  of  weighing  liquids,  which  so  often  is  found  in  methods 
of  plant  analysis  and  nowhere  else.  As  I  see  the  matter,  there  is 
not  one  point  in  its  favor,  unless,  perhaps,  that  it  is  an  inherited 

custom,  while  there  are  certainly  many  points  against  it.  Firstly  

it  occupies  more  time  ;  secondly — accurate  balances  are  not 
arranged  for  weighing  liquids,  and  inaccurate  balances  (or 
moderately  accurate  balances,  as  their  owners  would  probably  prefer 
to  term  them)  certainly  make  the  weighing  less  accurate  than 
measuring ;  and  thirdly — weighing,  even  on  accurate  balances,  is 
seldom,  if  ever,  more  accurate  than  measuring  with  graduated 
glassware,  which  every  druggist  does,  or,  at  any  rate,  should  possess. 
The  U.  S.  P.  method,  besides  being  the  shorter,  required  less 
attention  and  care  than  the  other  methods,  and,  as  the  figures  will 
shew,  gave  the  most  satisfactory  results.  As  this  is  all  that  is 
required  of  a  method  of  analysis,  I  can  see  no  reason  why  the  present 
officinal  process  should  be  altered,  for  no  other  now  in  use  is  more 
exact  and  at  the  same  time  as  practical.  The  morphine  obtained  in 
every  experiment  with  the  U.  8.  P.  method  was  undoubtedly  the 
whitest  and  purest  of  all  the  crystals  obtained  by  any  method. 
There  was  less  washing  necessary  than  in  either  Squibb's  or 
Fliickiger's  method,  and  at  the  same  time  the  filters  and  crystals 
upon  them  were  beyond  any  question  of  a  doubt  the  purest  and 
whitest.    Here  follow  the  figures  : — 

Merck  Opium.         Gehe  Opium. 

FKickiger    9-52  p.  c.  13-95  p  c. 

S(imbb    11-67  p.  c.  16-52  p.  c. 

U-S>P-    11-44  p.  c.  15-00  p.  c. 

As  these  figures  shew,  Fliickiger's  method  gave  the  lowest  and 
Squibb's  the  highest  results,  which  facts  are,  however,  very  easily 
explained,  and  as  follows :  In  Fliickiger's  method  the  result  depends 
very  much,  if  not  entirely,  upon  the  amount  of  shaking  that  is  done, 
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as  Dieterich  has  conclusively  shewn,  and  as  I  only  shook  for  about 
half  an  hour  steadily,  with  continued  shaking  at  intervals  of  ten 
minutes  for  two  hours  more,  it  is  very  probable  that  all  of  the  mor- 
phine did  not  separate  out.    The  high  figures  obtained  by  Squibb's 
method  are  undoubtedly  to  be  explained  by  the  impurity  of  the 
resulting  products,  which  fact  could  readily  be  detected  by  the 
naked  eye,  as  they  were  invariably  very  dark-coloured.    Despite  all 
the  washing  that  they  were  subjected  to,  they  never  once  were  even 
approximately  near  being  colourless,  and  besides  invariably  dissolved 
in  lime  water  only  in  part  and  gave  as  a  result  a  very  dark-coloured 
solution.    It  was  found  that  continued  washing  would  not  remove 
the  impurities,  for  long  before  the  crystals  and  filter  paper  shewed 
any  signs  of  becoming  decolourized,  the  wash  water  ran  through 
absolutely  pure  and  colourless.    In  both  cases  the  morphine  obtained 
by  the  U.tS.  P.  method  dissolved  completely  in  lime  water  and  gave 
a  pure,  limpid,  clear  solution,  while  that  obtained  by  Fliickiger's 
method,  although  it  gave  a  colourless  solution  in  lime  water,  yet  left 
a  small  residue  amounting  to  several  milligrams  and  consisting  of 
narcotine,  as  did  the  residue  obtained  in  Squibb's  method.  This 
would  indicate  that  in  the  presence  of  alcohol  and  water,  the  ether 
does  not  completely  dissolve  all  of  the  narcotine. 

Morphine  Piorate. 
Inasmuch  as  this  salt  of  morphine  had  not  yet  been  described, 
and  the  similar  salt  of  strychnine  is  practically  insoluble  in  water, 
and  hence  enable  us  to  determine  the  alkaloid  as  strychnine  picrate. 
it  was  made  by  treating  a  solution  of  morphine  hydrochlorate  with 
a  slight  excess  of  picric  acid,  in  the  hope  that  it,  too,  might  prove 
to  be  insoluble,  and  thus  facilitate  some  what  the  method  of  deter- 
mining morphine.    Becrystallized .  from  alcohol  it  crystallizes  in 
groups  of  fine  yellow  needles  arranged  most  peculiarly  in  the  shape 
of  warts,  which  grow  one  along -side  of  the  other,  and  hang  from  the 
surface  of  the  liquid  looking  much  like  plaits  of  hair.    The  salt 
melts,  or,  better,  decomposes,  without  detonation   at  157°  C.  It 
differs  from  the  corresponding  salt  of  strychnine,  however,  in  not 
being  insoluble  in  either  water  or  alcohol,  as  determinations  of  its 
solubility  gave  the  following  results : — 

In  distilled  water  at  13°  C— 15  G975  grams  of  a  saturated  solution 
yielded  0-031  grams  of  morphine  picrate  (dried  at  100°)  which 
gives  a  solubility  of  1  part  in  500  parts  of  water. 
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In  absolute  alcohol  at  13°  C. — 7*2422  grams  of  a  saturated  solution 
yielded  0'009  grams  of  morphine  picrate  (dried  at  100°)  which 
gives  a  solubility  of  1  part  in  800  parts  of  alcohol. 

This  being  the  case,  it  is,  of  course,  impossible  to  make  use  of  the 
salt  as  a  means  of  determining  morphine.  (Alfred  Dohme,  Ph.D., 
Laboratory  of  Prof.  Fliickiger,  University  of  Strassburg,  February 
17,  1891;  Am,  Jour.  Pharm.,  April,  1891.) 

The  Chemistry  of  Opium. 

At  the  instigation  of  my  esteemed  instructor,  Prof.  Fliickiger, 
I  undertook  to  study  the  phenomena  which  present  themselves  when 
opium  is  dialyzed.    "When  the  investigation  was  first  begun,  the 
prime  object  in  view  was  to  determine,  if  possible,  to  what  cause 
the  acid  reaction  of  aqueous  extract  of  opium  was  due,  and  how 
morphine  was  combined  in  the  drug.    As  the  work  progressed, 
it  was  decided  to  study  the  relative  quantities  of  the  chief  con- 
stituents of  the  drug,  and,  if  possible,  then  draw  conclusions  in 
regard  to  how  these  are  combined  in  nature  in  the  same.  In 
how  far  this  has  proven  successful  the   conclusions  will  shew; 
suffice  it  to  say  here  that  the  work  was  a  very  long-drawn  out  and 
laborious  one,  and  not  one  of  the  results  obtained  with  the  ease 
which  one  is  accustomed  to  in  inorganic  analysis.    As  is  the  case 
in  every  operation  with  drugs  and  plants  of  any  kind,  the  numerous 
colouring  matters,  gums,  resins,  and  the  many  other  amorphous  sub- 
stances of  which  we  have  but  little  definite  knowledge,  save  that  they 
exist  to  worry  the  chemist,  very  much  hindered  the  work  in  many 
respects.    Dialysis  was  chosen,  inasmuch  as  by  means  of  it  it  was 
hoped  that  all  of  the  looked-f  or  constituents  would  pass  into  solution 
while  little  or  none  of  the  undesired  would  follow  suit.    Besides  this 
no  operation  was  to  be  performed  with  the  opium  which  might  change 
the  nature  of  combination  of  its  various  constituents.    It  had  been 
observed  by  Fliickiger  that  there  is,  in  all  probability,  enough  sul- 
phuric acid  present  in  opium  to  combine  with  nearly  all  of  the  alkaloids 
present.   Whether  or  not,  however,  it  is  sulpuric  acid  or  meconic  acid 
that  is  in  excess  and  hence  free,  as  yet  remained  an  open  question 
It  is  certainly  very  probable  that  if  it  were  a  question  of  which  acid 
would  first  and  most  readily  be  neutralized  by  the  bases  that  sul 
phuric  acid  would  be  the  one,  although  mass  action  might  cause 
some  of  the  meconic  acid  to  be  in  combination  at  the  expense  of 
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sulphuric  acid.    "With  this  aim  in  view,  50  grams  of  finely  powdered 
opium  were  nibbed  together  with  distilled  water  and  the  paste 
washed  completely  into  a  dialyser  consisting  of  an  oval  gutta-percha 
ring  covered  with  heavy  parchment  paper  and  immersed  in  a  dish 
containing  about  five  litres  of  distilled  water.    This  was  allowed  to 
stand  covered  thus  for  nearly  three  months,  the  water  being  changed 
about  twice  a  week.    Even  at  the  expiration  of  this  time,  sulphuric 
acid  and  alkaloids  could  be  detected  in  the  dialysate,  and  as  my  time 
here  was  limited,  and  the  semester  was  rapidly  drawing  to  a  close, 
it   was   decided   to   finish   the   operation   more  expeditiously  by 
exhausting  the  opium  remaining  in  the  dialyser  with  cold  water.  This 
last  extract  was  treated  separately,  although  exactly  in  the  same 
way  as  the  greater  portion.    While  this  operation  was  quietly  pro- 
gressing, a  complete  analysis  of  the  ash  of  opium  (the  same  as  was 
used  for  dialysis)  was  made  in  order  thus  to  get  a  definite  idea  of 
the  mineral  constituents  of  the  drug.    Accordingly,  20  grams  of 
finely  powdered  opium  were  carefully  and  gradually  ignited  in  por- 
tions in  a  platinum  dish.    It  was  found  very  difficult  to  completely 
incinerate  the  drug,  so  that  even  after  heating  the  dish  to  a  bright 
red  heat  the  residting  ash  was  quite  dark,  in  fact  nearly  black.  It 
was  found  very  advantageous  at  this  point  to  treat  the  mass  with  a 
little  cold  water  and  evaporate  this  off  on  a  water-bath,  and  finally, 
again  carefully  heat  and  glow  it  over  a  free  flame.    By  repeating 
this  operation  several  times,  an  ash  was  obtained,  which  was  very 
nearly  pure  white   in  colour.     When  weighed,  it  yielded  3-89 
per  cent,  of  the  original  substance. 

A  complete  analysis,  the  details  of  which  it  would  be  useless  to 
enumerate  here,  gave  the  following  results,  these  being  expressed 
in  per  cent,  of  the  ash  weighed : — 

Per  cent. 

SiO*   •..   Il'M 

paO5    ...        ...    •   8-07 

SOs   28-39 

.  Fe^O8    ...     1"9* 

OaO   ,    9-04 

MgO     8-31 

KzO    ...  30-19 

002,HC1  and  undetermined  constituents   2- S3 

100-09 
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The  dialysate  was  next  evaporated  down  in  portions  to  about  two 

litres  upon  a  watcr-bath,  and  the  resulting  deposit,  consisting  of 

colouring  and  other  organic  matter,  as  well  as  some  calcium  nieco- 

nate,  removed  by  nitration.    The  filtrate  reacted  acid  to  litmus,  and 

in  it  were  detected  morphine,  narcotine,  narceine,  codeine,  sulphuric, 

and  mecouio  aeids.    It  was  next  acidified  with  hydrochloric  acid, 

and  after  heating  on  the  water-bath  was  treated  with  a  boiling 

solution  of  barium  chloride  in  excess.    After  standing  over  night  the 

resulting  barium  sulphate  was  filtered  off  and  washed  out  with  hot 

water  containing  hydrochloric  acid  until  it  was  white.    It  was  then 

dried,  ignited,  and  weighed,  and  yielded,  with  the  portion  that  was 

similarly  treated  separately,  the  following  figures  : — 

Portion  1—  BaSO1    2-9236  grams. 

Portion  II—     ..    0-3920 


Total...       =  3-3156 

_  .  ,  .,  f  1-3945  grams  H2SO,l 
Equivalent  to  ^  Q1.  vim  8  ^     g03  'j 

The  filtrate  from  this  precipitate  was  neutralized  and  precipitated 
in  the  cold  with  ammonia  which  was  added  in  slight  excess.  After 
standing  for  several  days,  the  precipitated  alkaloids  were  filtered  off 
and  the  filtrate  again  made  ammoniacal  and  left  to  stand,  when  more 
alkaloid  was  precipitated.  This  was  continued  until  the  resulting 
filtrate  no  longer  gave  a  reaction  for  alkaloids.  The  various  pre- 
cipitates were  then  filtered  off  and  dried  at  80°  C.  to  constant 
weight,  and  regarded  as  the  total  alkaloids  of  the  opium  taken. 
They  were  then  treated  for  several  days  with  an  excess  of  lime- 
water  until  this  took  up  no  more  alkaloid.  The  remaining  alkaloids 
were  then  filtered  off,  washed  with  slightly  ammoniacal  cold  water, 
and  dried  at  80°  C.  They  were  then  weighed  and  regarded  as  narco- 
tine.   The  results  obtained  are  given  below — 

Porcelain  dish  +  alkaloids  (total)      ...    =24-3023  or. 

,,       ,,    alone      =  14-0465  gr.' 

Hence,  total  alkaloids  found   ,       ...        =  10-2558  o-r. 

Narcotine  (-weighed  on  tared  filter)   =  4-3631 

giving  as  the  final  residt — 

Morphine,  5-8927  grams,  equivalent  to  11-79  per  cent. 
Narcotine,  4-3631     ,,  ,,        to  8-73   ,,  ' 

The  other  alkaloids  present  in  opium,  such  as  codeine,  narceine 

papaverine,  &c,  were  not  considered  separately,  as  they,  in  all 

probability,  play  the  same  role  with  respect  to  the  acids  present  as 

does  morphine. 
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In  a  separate  experiment  with  the  same  opium,  which  was  dialysed 
in  the  same  manner  as  that  just  described,  the  dialysate  was  shaken 
with  amyl  alcohol,  the  latter  then  separated  and  shaken 
in  a  separating  funnel  with  a  solution  of  sodium  hydroxide 
for  half  an  hour,  and  the  alkaline  layer  separated  as  before.  This 
was  then  acidified,  and  a  few  drops  of  it,  when  brought  in  contact 
with  a  drop  of  a  solution  of  ferric  chloride,  gave  a  beautiful  wine-red 
colour,  thus  shewing  the  presence  of  meconic  acid.  Inasmuch  as 
experiments  with  morphine  and  narcotine  meconates  had  shewn 
that  neither  of  these  are  taken  up  by  amyl  alcohol,  it  follows  that 
the  free  acid  in  the  dialysate  was  meconio  acid. 

Conclusions. 

(i)  That  the  free  acid  in  aqueous  opium  extracts  is  meconic  acid ; 

(ii)  That  the  silica  in  opium  is  present  in  the  form  of  sand,  and 
that  the  lime  is  most  likely  combined  with  phosphoric  acid,  while 
the  magnesia  and  potash  are  probably  combined  with  organic  acids 
and  some  sulphuric  acid ; 

(iii)  That  there  is  more  than  enough  sulphuric  acid  present  in 
opium  to  combine  with  all  of  the  alkaloids  present  save  narcotine ; 
for  the  5-8927  grams  of  morphine,  narceine,  codeine,  &c,  found, 
require  only  1-0133  grams  of  sulphuric  acid  to  form  the  salts 
(C17H>9N03)2  IPSO*,  &c,  whereas  there  were  found  in  all  1-3945 
grams  of  sulphuric  acid;  and 

(iv)  That  hence,  morphine,  naroeine,  codeine,  &c,  are  contained 
in  opium  combined  with  sulphuric  acid  as  sulphates,  while  narcotine, 
at  best  only  a  feeble  base,  is  combined  in  part,  at  least,  with  meconic 
acid,  of  which  there  is  also  some  present  uncombined  in  the  drug. 

In  conclusion,  I  should  like  to  take  this  occasion  to  thank  Prof. 
Fliickiger  for  the  kind  assistance  and  advice  I  obtained  from  him 
while  working  in  his  laboratory,  and  also  Mr.  J,  E.  Gerock,  his  excel- 
lent and  kind  assistant.    (A.  Dohme,  Am.  Jour,  Pharm.,  April,  1891.) 

Protopine- 

The  name  of  protopine  was  given  to  a  particular  alkaloid  first 
isolated  from  opium  in  1870  by  Hesse.  It  is  only  present  to  a 
small  amount  in  the  dried  milky  juice  of  the  Papaver  somni/erum. 
Since  its  discovery  by  Hesse,  it  has  been  met  with  again  by 
Eykmann  in  the  Macleya  cordata,  and  by  Selle  in  the  juice  of  the 
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Chelidonium  ma/us  :  all  of  these  plants  belong  to  the  same  family  of 
I'apaveracece.    In  connection  with  this  subject  we  read  in  a  recent 
number  of  the  Therapeutic  Gazette  that  Dr.  Engel  has  lately  made 
some  experiments  on  cold-blooded  animals  (frogs)  and  warm -blooded 
animals  (guinea-pigs,  cats,  and  rabbits),  with  the  view  of  determin- 
ing the  physiological  properties  of  this  new  base  protopine.  The 
results  obtained  may  be  briefly  summarised  as   follows : — (1)  In 
small  doses  protopine  exercises  on  the  frog  narcotic  effects  similar  to 
those  produced  by  other  opium  alkaloids.    (2)    In  large  doses  it 
produces  a  paralysing  action  on  the  muscular  substance,  and  on  the 
terminal  ramifications  of  the  peripheral  nerves.    (3)    With  small 
or  moderate  doses  reflex  action  is  not  abolished,  although  this  occurs 
when  larger  doses  are  given.    (4)    Protopine  produces  toxic  effects 
in  mammals,  and  these  effects  are  comparable  to  those  produced  by 
camphor,  death  resulting  from  the  paralysis  of  the  respiratory  centre. 
This  last  conclusion  is  very  interesting.    It  is  singular  that  camphor, 
which  has  not  the  chemical  constitution  of  the  alkaloids,  and  belongs 
to  an  entirely  different  group  of  bodies,  should  have  been  found  to 
produce  the  same  toxic  effects  as  are  obtained  with  new  base  proto- 
pine.   The  knowledge  of  this  fact  will  cause  camphor  to  be  pre- 
scribed with  more  care  than  formerly,  and  it  will  probably  lead  to 
more  useful  applications  of  it,  and  to  its  employment  in  a  number  of 
cases  for  which  it  is  not  yet  used,    Protopine  has  not  yet  been 
introduced  into  therapeutics,  and  from  the  above  experiments  it  is 
evident  we  must  know  more  about  it  before  it  can  find  its  place  in 
pharmacy, 

Tritopine— a  new  Opium  Base. 

M.  Kander  (Archiv.,  ccxxviii.,  p.  419)  reports  the  isolation  of  a 
new  opium  alkaloid,  Tritopine,  which  occurs  in  smaller  quantity  than 
even  protopine,  and  to  which  he  assigns  the  formula  C*2H5*N207. 
Like  morphine  and  laudanine  it  is  soluble  in  soda  solution,  but 
is  reprecipitated  in  an  oily  condition  by  excess  of  the  reagent.  Its 
melting  point,  182°  C,  is,  however,  16°  higher  than  that  of  lauda- 
nine, although  the  resemblance  is  again  apparent  in  its  behaviour 
towards  sulphuric  acid,  Tritopine  crystallizes  without  water  of 
crystallization  in  characteristic  transparent  needle-like  plates, 
and  appears  to  be  a  di-acid  base.  (Pharm.  Joum.  [3] 
xxi.,  247.)  J' 
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Indian  Opium. 

In  regard  to  opium,  it  lias  recently  been  suggested  that  India 
might  be  made  the  source  of  supply  in  place  of  Turkey.  In  a  paper 
read  at  the  Conference  Meeting  at  Cardiff,  Mr.  E.  M.  Holmes 
expressed  the  opinion  that  there  is  no  reason  why  India,  instead  of 
Turkey,  should  not  supply  the  whole  world  with  medicinal  opium. 
This  assumption  appears  to  be  rather  premature  and  scarcely  to  be 
warranted  by  such  knowledge  as  we  possess  of  Indian  opium.  There 
seem  to  be  several  questions  to  be  solved  before  the  substitution  of 
Indian  for  Turkey  opium  can  be  looked  upon  as  feasible. 

In  the  first  place,  it  is  necessary  to  ascertain  whether  opium  can 
be  produced  in  India  of  a  quality  equal  to  that  of  Turkey  opium. 
Dr.  Warden's  statement  that  native  opium  is  used  for  medicinal  pur- 
poses in  India  does  not  sufficiently  settle  that  point,  but  as  he  has 
sent  over  »  sample  of  the  Patna  opium  issued  by  the  Medical  Store 
Department  of  Bengal  for  medicinal  use,  we  have  examined  it  with 
a  view  to  ascertaining  the  amount  of  morphine  it  contains  and  its 
applicability  for  pharmaceutical  purposes. 

The  sample  sent  by  Dr.  Warden  was  in  the  state  of  powder,  and 
as  received  it  contained  3-2  per  cent,  of  moisture.  In  the  dried 
opium  the  amount  of  morphine  was  found  to  be  8-55  per  cent. 

A  tincture  was  made  with  the  dried  opium,  according  to  the 
directions  of  the  British  Pharmacopoeia,  and  on  examination  it  was 
found  to  yield  on  evaporation  to  dryness  a  residue  of  extract 
amounting  to  2P3  grains  per  fluid  ounce.  The  amount  of  morphine 
contained  in  the  tincture  was  2-74  grains  per  fluid  ounce. 

For  the  sake  of  comparison,  another  tincture  was  prepared  with  a 
good  sample  of  Turkey  opium  that  was  found  to  contain,  in  the  dry 
state  10-84  per  cent,  of  morphine.  The  extract  yielded  by  this  tinc- 
ture'on  evaporation  amounted  to  19-8  grains  per  fluid  ounce.  The 
amount  of  morphine  in  it  was  3-4  grains  per  fluid  ounce. 

It  may  be  pointed  out  that  in  both  the  abovementioned  instances 
the  extraction  of  morphine  from  the  opium  in  making  the  tinctures 
by  the  method  of  the  British  Pharmacopoeia  was  practically  com- 
plete, as  will  be  seen  from  the  following  comparison  of  the  quantities 

of  morphine  actually  found  by  experiment :— 

Found.  Calculated. 

Grs.  per  fid.  oz.  Grs.  per  fld.  oz. 

Indian  opium  tincture    2' 74  2-80 

Turkey  \,  „    340  3^ 
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Both  these  tinctures  wore  of  the  ordinary  character,  and  there 
was  scarcely  any  perceptible  difference  in  their  appearance.  (Dr. 
B.  PI.  Paul  and  A.  J.  Cownley  in  Pharm  Journ.,  December  24th, 
1892,  p.  505.)  For  further  information  on  the  employment  of 
Indian  opium  for  medicinal  purposes,  the  reader  is  referred  to  some 
correspondence  in  the  Pharm.  Jonm.  for  1892  by  Messrs.  Plolmes 
and  Warden. 

FUMABIACE2E. 
Fumarine. 

According  to  Herr  Beichwald  (Pharm.  Zeit.f.  Eussl,  March  and 
April,  1889),  fumarine  has  a  composition  represented  by  the  formula 
CaiH1BNO*,  and  can  be  obtained  in  colourless  crystals,  freely  soluble 
in  chloroform,  less  soluble  in  benzol,  still  less  soluble  in  alcohol  and 
ether,  and  sparingly  soluble  in  water.  When  placed  upon  the 
tongue,  fumarine  is  tasteless,  but  a  solution  in  acidulated  water  has 
a  bitter  taste.  It  is  inactive  towards  polarized  light.  On  the  other 
hand,  crystalline  corydaline,  prepared  from  Corydalis  cava,  has  a 
composition  represented  by  the  formula  02,3pi18lST02.  Among 
other  points  of  difference  between  the  two  alkaloids,  fumarine  is 
described  as  giving  with  concentrated  sulphuric  acid  immediately  an 
intense  violet  colour,  whilst  corydaline  remains  colourless  for  several 
hours,  and  then  only  becomes  pale  violet.  Corydaline  treated  with 
strong  nitric  acid  takes  at  once  an  intense  golden -yellow  colour 
whilst  fumarine  is  only  faintly  yellow,  becoming  darker  after  a 
time  The  yield  of  fumarine  was  only  equal  to  0-04  per  cent,  of  the 
dried  herb  used.    (Pharm.  Journ.,  June  8th,  1889.) 

Fumaria  parviflora,  Lamk, 

Under  the  name  of  Shahtereh,  we  have  received  this  plant  from 
Afghanistan. 

CBUCIFEBJE. 

Aitchison  (Notes  on  Prod,  of  TV.  Afghanistan  and  N.-K  Persia 
p.  194)  records  the  collection  of  the  seeds  of  Sisymbrium  Sophia' 
Linn.,  for  medicinal  use  under  the  name  of  Khakshi  or  Khahshir.  ' 

Lepiclium  sativum. 

Mohideen  Sheriff  has  used  these  seeds  with  success  in  dysentery 
and  dysenteric  diarrhoea.    The  seeds  are  small,  red  or  reddishfbxoTn 
elliptical,  oval  or  oblong  ;  about  one  line  in  length  and  half  TZl 
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in  thickness  ;  taste  mucilaginous  and  slightly  pungent  when  chewed 
and  swallowed,  and  their  smell  is  slight,  peculiar,  and  not  unpleasant. 
When  immersed  in  water,  the  seeds  become  coated  with  mucilage. 

CAPPARIDEiE. 
Mserua  arenaria,  E.  f.  and  T. 

■pig.—Roxb.  Flor.  Lid.  570. 
Hab  —  Central  and  Southern  India.    The  root. 
Vernacular. -Poomichacarei  (Tarn.),  Puta-tiga  (Tel.). 
History,  Uses,  &C-The  earth-sugar  root  of  the  Tamils  has 
been  used  in  Hindu  medicine  in  Southern  India  for  many  years.  In 
the  Pedatasintharmine,  the  author  says  of  it :  « It  cures  skin  eruptions, 
all  venereal  affections,  fever,  piles,  and  strengthens  the  human  sys- 
tem "  Dr  Ainslie,  in  his  Materia  Indica,  ii.,  page  330,  says :  «  This 
root  in  external  appearance  is  not  unlike  liquorice  root ;  it  also  some- 
what resembles  it  in  taste,  but  is  not  nearly  so  sweet ;  it  is  prescribed, 
in  decoction,  as  an  alterative  and  diet  drink."   The  drug ;  is  used  by 
Mahomedans  and  Hindus  as  a  sexual  stimulant  and  tome,  anti- 
svphilitic,  and  alterative.    It  can  be  used  either  in  a  fresh  or  dried 
state     The  outer  brown  covering  is  supposed  to  be  harmful,  and 
is  removed  previous  to  use.    Dr.  P.  S.  Mootoosawmy,  of  Tanjore,  has 
vs  d  the  root  in  his  medical  practice,  and  on  his   forwarding  a 
flowering  and  fruiting  specimen  of  the  plant  to  Mr  Lawson,  of  the 
iXs  Botanical  Department,  it  was  identified  as  Mvrua  arenana. 
Eolu  gh  describes  the  plant  under  the  name  of  CapP«™  to*o- 
MaX  and  remarks  that  the  unripe  fruits  are  boiled  and  eaten  by 
the  natives. 

Tt^ori^tion.-Mcerua  arenaria  is  a  large,  unarmed  climbing 
T,    b    leaves  eZtic;  corymbs  terminal ;  calyx  four-cleft ;  corolla 
shrub ;  leaves  eUip*       j  receptacle,  which  is  as  long  as 

i'^  b'  onnfcSx  ThTmost  remarkable  part  of  the  plant  is  the 
f 6  i!  a  betkedberry,  two  to  five  inches  long,  deeply  constricted 

frUit ;  this  is  a  beaked  b     7  ^  ^  ^ 

"s  only        ^  eaclfsingle  berry  or  lobe  of  the  compound 

fruit.  . 
The  root,  are  plump  when  fresh,  torn  1  to  H  inches 
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irregularly- disposed  transverse  markings  of  a  lighter  colour  are 
observed  on  the  surface.  The  transverse  section  of  the  root  exhibits 
a  central  hard  woody  centre  of  a  yellowish  colour,  and  several  similar 
but  smaller  bundles  are  scattered  throughout  the  waxy-looking 
parenchyma  of  the  cortical  portion.  In  the  bazars  the  drug  is  sold 
in  the  shape  of  circular  discs  like  calumba  root,  having  been  sliced 
transversely  in  a  fresh  state  and  allowed  to  dry  in  the  sun.  Sections 
of  the  root  examined  by  the  microscope  exhibited  no  starch  or  crys- 
talline matters  in  the  cells,  but  yellow  granular  matter  and  oil 
globules  were  present.  The  central  woody  column  and  woody 
bundles  in  the  cortieal  portion  were  made  up  of  large  lignified  cells. 
The  taste  is  sweet  and  mawkish,  and  there  is  no  distinctive  odour  as 
there  is  in  liquorice  root. 

Chemical  composition. — The  finely  powdered  root  lost  11-26  per 
cent,  of  moisture,  and  left  6*6  per  cent,  of  mineral  matter  when 
ignited.  The  ether  extract  amounted  to  4*22  per  cent.,  and  consisted 
of  fatty  acids  of  a  brownish  colour  and  fluid  consistence.  After 
standing  a  few  days,  white  crystals  formed,  which  were  collected  and 
pressed  between  folds  of  blotting  paper,  and  recrystallised  from  boil- 
ing alcohol.  This  insoluble  portion  had  the  melting  point  (62°  C. 
and  properties  of  palmitic  acid.  Oleic  acid  was  present  in  the  fluid 
portion  of  the  extract. 

The  alcoholic  extract  contained  a  large  quantity  of  crystalline 
saccharine  matter,  which  reduced  Fehling's  solution  to  a  very  slight 
extent.  A  small  quantity  of  an  organic  acid  was  removed  from  solu 
tion  by  plumbic  aeetate,  but  no  substance  similar  to  glycyrrhizin 
could  be  detected.  The  absence  of  an  alkaloidal  principle  was  proved 
after  the  application  of  the  usual  reagents. 

The  aqueous  extract  contained  an  additional  quantity  of  sugar, 
and  when  heated  to  the  boiling  point  threw  out  an  abundance  of  white 
flocks  of  albumin.  A  larger  quantity  of  the  root  was  exhausted 
directly  with  water,  the  extract  heated  to  separate  the  insoluble 
albumin,  and  filtered.  The  syrup  was  then  boiled  in  an  inverted 
condenser  with  1  per  cent,  sulphm'ic  acid  for  three  hours.  The 
sulphuric  acid  was  removed  with  barium  hydrate  solution,  and  the 
sugar  in  the  syrup  estimated  with  Fehling's  test  indicated  the 
presence  of  41*2  per  cent,  of  invert  sugar.  This  sugar  showed 
no  disposition  to  crystallise,  and  when  examined  in  a  Laurent's 
polariscope,  it  had  no  action  on  polarised  light. 
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CARYOPHYLLEiE. 
False  Bikh  or  Bikhma. 

Towards  the  end  of  1891  certain  medico-legal  exhibits  were 
received  in  the  Chemical  Examiner's  Department,  Calcutta,  from  the 
Mongyr  District,  including  a  parcel   of  roots   labelled  Bikhma. 
Bickhma  or  Bishma,  we  may  mention,  is  the  vernacular  name  for 
Aconitum  palmatum.    Specimens  were  sent  for  identification  to  the 
Calcutta  Bazaars,  and  recognized  as  Bikhma ;  we  also  forwarded  some 
to  Nepal,  where  it  was  recognized,  and  stated  to  be  sold  as  Bikhma 
in  the  Bazaars.    Up  to  this  period  we  had  had  no  opportunity  of  ex- 
amining authentic  specimens  of  Bikhma,  and  being  doubtful  whether 
the  drug  we  had  received  from  Mongyr  was  true  Bikhma  or  not,  we 
forwarded  a  sample  to  Dr.  Dymock,  Bombay,  who  reported  as 
follows: — '"They  appear  to  be  the  rhizomes  of  an  aroid,  and  are  not 
unlike  those  of  the  genera  Lagenandra,  Arum,  and  Cryptocoryne. 
They  have  been  cured  by  some  smoking  process,  have  a  strong  tarry 
odour,  and  are  somewhat  translucent,  tough,  and  flexible.  They 
have  no  resemblance  in  structure  to  any  kind  of  aconite.    I  have 
never  seen  them  before."    Dr.  D.  Prain,  of  the  Royal  Botanic 
Gardens,  Seebpore,  to  whom  we  also  submitted  a  specimen,  wrote:  "  I 
cannot  identify  it  for  certain,  but  it  is,  I  think,  a  leguminous  rhizome. 
It  might  be  a  glyeyrrhiza."    Subsequently  Dr.  Dymock  kindly  sent 
us  a  specimen  of  true  A.  palmatum  :  "  some  of  the  same  batch  I  sent 
to  Fliickiger,  and  which  was  examined  by  Shimoyama.    I  kept  it  as 
being  a  remarkably  fine  sample;  as  the  drug  is  expensive,  it  may  be 
adulterated  with  aconite.    Rs.  6  per  lb.  is  the  price,  and  aconite  is 
only  9  annas."    His  sample,  when  compared  with  ours,  was  wholly 
dissimilar.    Under  the  circumstances  we  thought  it  might  be  of 
interest  to  examine  the  spurious  Bikhma,  and  our   results  are 
embodied  in  this  note.    In  the  condition  in  which  the  roots  were 
received  they  were  so  horny  that  it  was  impossible  to  powder  them, 
and  they  were  cut  into  fragments,  exposed  to  a  temperature  of  about 
80°  C.  for  some  time,  allowed  to  cool,  and  then  at  once  pulverised. 
During  the  process  the  dust  caused  watering  of  the  eyes  and  sneezing. 
When  dried  at  100°  C.  the  powder  lost  6-23  per  cent,  of  moisture. 
In  extracting  the  powder  315-5  grammes  were  exhausted  with  boiling 
rectified  spirit,  and  the  tincture  evaporated  on  a  water-bath  until  it 
ceased  to  smell  of  alcohol.    The  resulting  extract  was  of  a  dark 


APPENDIX. 


115 


brown  colour  and  of  the  consistence  of  treacle.  The  marc  left  after 
extraction  with  boiling  spirit  was  repercolated  with  250  c.c.  cold 
spirit  containing  1  per  cent,  of  tartaric  acid,  and  the  spirit  evaporated 
off  at  a  low  temperature.  The  two  extracts  were  now  mixed  with 
water  containing  2- 5  grammes  of  tartaric  acid,  and  the  mixture 
agitated  with  light  petroleum  ether.  During  agitation  a  few  yellow- 
ish flocks  separated.  The  petroleum  ether  extract  amounted  to  1-173 
percent.,  calculated  on  the  root  containing  6*23  per  cent,  of  moisture-. 
The  petroleum  ether  extract  was  yellowish. brown  in  colour,,  semi  solid 
in  consistence,  and  waxy  in  odour.  The  taste  was  nauseous,  recalling 
croton  oil.  In  absolute  alcohol  it  was  wholly  soluble  with  strongly 
acid  reaction.  On  spontaneous  evaporation  of  the  alcoholic  solution, 
a  yellow  transparent  mass  was  left  at  the  bottom  of  the  beaker,, 
while  on  the  sides  the  deposit  was  yellowish -white  and  opaque.  On 
microscopic  examination,  it  appeared  as  minute  needle-shaped  crystals. 
An  attempt  was  made  to  separate  the  petroleum  ether  extract  into 
fractions,  and  with  this  object  it  was  gently  warmed  with  proof 
spirit,  which  dissolved  a  certain  amount,,  and  the  extract  was  thus 
roughly  divided  into  a  soluble  and  insoluble  residue.  The  proof 
spirit  solution,  on  spontaneous  evaporation,  deposited  soft  orange 
resinous  matter,  while  some  white  deposit  separated  on  the-  sides  of 
the  capsule.  This  was  found  to  consist  of  oil  globules,  and  a  few 
minute  needle-shaped  crystals.  In  addition  to  oil  and  resinous 
matter  possessing  an  acid  reaction,  the  presence  was  also  detected  of 
an  alkaloidai  principle  soluble  in  ether,  which  afforded  marked  indi- 
cations with  the  usual  reagents.  With  Fronde's  reagent  no  change 
was  observed  in  the.  cold,  but  a  dirty  blue  developed  on  gently 
warmmg.  The  portion  of  the  petroleum  ether  extract  insoluble  in 
proof  spirit  was  boiled  with  alcoholic  potash,  the  solution  evaporated 
to  dryness  and  treated  with  water.  The  aqueous  solution  was  turbid 
from  the  separation  of  brown  flocks.  The  turbid  solution  was  agitated 
with  petroleum  ether.  The  ethereal  extract  had  a  camphoraceous 
and  terebinthinate  odour,  was  of  an  orange  colour,  and  had  a 
melting  point  of  62°  0.  It  was  not  further  examined.  The  aqueous 
soap  solution  was  decomposed  by  dilute  sulphuric  acid  and  agitated 
with  ether.    The  ether  extract  was  converted  into  a  lead  soL  and 

LT  at'7;  ^  ^  8°luble  ^  S°aP>  «*«  -paration  of 
^f^Zl-T?"  Whif™  -^temperatures 
and  of  a  reddish-brown  colour.  When  agitated  with  a  freshlv 
prepared  eolut.on  of  nitrate  of  mercury,  it  sonified  to  a  yellwisn 
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mass.  The  insoluble  lead  soap,  after  separation  of  lead,  afforded  a 
residue  which  was  solid  at  ordinary  temperatures,  and  had  a  melting 
point  of  48°.  Neither  of  these  fatty  extracts  was  pure,  and  no 
attempt  was  made  to  ascertain  whether  they  consisted  of  single  acids 
or  mixtures.  The  presence  of  glycerine  was  determined  in  the 
original  aqueous  sulphuric  acid  solution.  The  aqueous  acid  solution 
of  the  alcoholic  extract  of  the  roots,  after  treatment  with  petroleum 
ether,  was  agitated  with  ether.  The  ethereal  solution  was  allowed 
to  evaporate  spontaneously,  and  the  final  desiccation  conducted  over 
sulphuric  acid.  The  non-crystalline  residue  was  dark  brown  and 
tacky  with  tar-like  odour ;  it  amounted  to  "123  per  cent.,  calcu- 
lated on  the  roots  containing  6-23  per  cent,  of  moisture.  Warmed 
with  distilled  water,  a  part  of  the  extract  dissolved,  the  solution 
affording  the  following  reaction  : — 
Reaction,  strongly  acid. 

Fe201B  gave  a  dirty  greenish  coloration,  passing  rapidly  to 

dirty  brownish. 
AgNO3,  slight  turbidity ;  on  warming  Ag.  reduced. 
Aqueous  NH3,  orange  yellow  coloration. 
Acetate  of  lead,  dirty  yellowish,  white  ppt. 
Gelatine,  no  precipitate. 
KCN.,  no  reaction. 

That  portion  of  the  ether  extract  insoluble  in  warm  water  was  treated 
with  aqueous  NaHO,  and  the  dark  brown  solution  which  resulted 
agitated  with  ether.  The  ether  solution  exhibited  slight  fluorescence, 
and  on  spontaneous  evaporation  afforded  a  yellow  crystalline  deposit, 
which  appeared  as  needles  and  rosettes  on  microscopic  examination. 
By  treating  this  residue  with  proof  spirit  a  certain  amount  of 
neutral  resinous  matter  of  a  yellow  colour  was  separated.  This  was 
precipitated  on  dilution  with  water.  The  insoluble  crystalline  residue 
afforded  no  crystalline  sublimate  when  heated  between  watch  glasses. 
The  aqueous  soda  solution  of  the  ether  extract  was  mixed  with 
dilute  sulphuric  acid  and  reagitated  with  ether.  The  ethereal  extract 
was  of  a  yellowish-brown  colour,  strongly  acid  in  reaction,  and  had 
the  properties  of  an  acid  resin. 

The  tartaric  acid  solution  of  the  alcoholic  extract  of  the  drug  was 
now  mixed  with  a  very  slight  excess  of  sodium  bicarbonate  and  again 
agitated  with  ether.  After  agitation  and  on  subsequent  standing, 
a  small  quantity  of  a  white  crystalline  substance  separated,  which 
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floated  on  the  water  stratum  below  the  ether.  The  ether  was  sepa- 
rated and  allowed  to  evaporate  spontaneously,  the  extract  amounte 
to  -048  per  cent.  ;  it  formed  a  yellow  transparent  varnish  on  the  sides 
of  the  capsule,  while  at  the  bottom  it  was  white,  chalky,  and  indis- 
tinctly crystalline  ;  odour,  aromatic.  The  chalky  deposit  consisted  of 
some  irregularly -shaped  plates  and  amorphous  particles.  The  yellow 
varnish -like  residue  was  easily  soluble  in  proof  spirit,  but  neither 
this  portion  nor  the  chalky  deposit  afforded  any  reaction  with  alka- 
loidal  reagents.  The  chalky  deposit  treated  with  concentrated 
IPSO*  afforded  a  yellow  solution  in  the  cold,  changing  to  pinkish  on 
standing  for  some  time,  but  on  heating  the  pink  colour  was  developed 
rapidly.  Nitric  acid,  no  reaction.  Frohde's  reagent,  greenish  in 
the  cold,  passing  to  blue  on  warming.  Ferric  chloride,  no  reaction 
Heated  with  dilute  aqueous  IPSO*  and  the  solution  neutralised 
it  reduced  an  alkaline  copper  solution  on  boiling.  When  agitated 
with  water,  considerable  frothing  was  noted.  A  small  amount  in- 
jected, mixed  with  water,  into  a  cat's  stomach  induced  no  symptoms 
When  applied  to  a  cat's  eye,  there  was  no  change  in  the  size  of  the 
pupil  observed.  The  yellow  varnish -like  deposit  separated  from  the 
chalky  deposit,  by  the  action  of  proof  spirit,  when  injected  into  a 
cat's  stomach  caused  the  animal  to  vomit  once  a  small  quantity  of 
frothing  liquid  ;  one  formed  stool  was  also  passed,  but  no  other  symp- 
toms were  noted.  The  varnish-like  residue,  when  applied  to  the  tip 
of  the  tongue,  produced  a  slight  sensation  of  tingling  or  numbness, 
which  lasted  for  a  short  period,  and  could  not  be  mistaken  for  the 
symptoms  induced  by  aconitine. 

The  alkaline  aqueous  solution  of  the  alcoholic  extract  was  next 
agitated  with  chloroform.  The  extractive  was  yellowish-brown,  with 
an  odour  like  that  of  gum  benzoin,  and  amounted  to  -064  per  cent. 
In  cold  proof  spirit  it  was  partly  soluble,  the  solution  on  spontaneous 
evaporation  affording  a  residue  which  contained  a  few  microscopic 
plates.  The  residue  insoluble  in  cold  proof  spirit  was  pale  yellow 
and  soluble  in  boiling  proof  spirit.  On  spontaneous  evaporation  a 
white  crystalline  deposit  was  obtained,  consisting  of  bundles  of  rods 
and  a  few  plates.  The  residue  frothed  when  agitated  with  water, 
and  when  treated  with  concentrated  sulphuric  acid  yielded  a  rose 
coloration.  The  alkaline  aqueous  solution  of  the  alcoholic  extract 
was  finally  agitated  with  amylic  alcohol.  The  extract  amounted  to 
1-582  per  cent.,  and  formed  a  transparent,  soft,  viscid  residue  of 
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a  reddish-yellow  colour,  non -crystalline,  and  frothing  considerably 
with  water.    In  warm  water  it  dissolved,  forming  a  clear  solution, 
which  became  turbid  on  cooling.   An  attempt  was  made  to  decolourise 
the  aqueous  solution  by  agitation  with  purified  animal  charcoal, 
but  very  little  colouring  matter  was  thus  removed.    As  neutral  salts, 
as  NaCl,  MgSO*,  gave  a  white  curdy  precipitate  from  the  aqueous 
solution  of  the  extract,   an  attempt  was  made  to  separate  the 
saponin -like   principle  by   saturating  the   watery  solution  with 
MgSO4  ;  it  was  found,  however,  that  the  flocks  agglutinated  together, 
forming  a  sticky  mass,  and  filtration  was  impossible.    Baryta  water 
was  next  used  for  separating  the  principle.    "With  this  object  the 
amylic  alcohol  extract  was  dissolved  in  water  and  excess  of  aqueous 
barium  hydrate  added.   The  turbid  mixture  was  then  filtered  (filtrate 
A),  the  precipitate  was  washed  with  baryta  water  and  transferred  to 
a  beaker,  yater  added,  and  CO2  passed  for  a  considerable  time.  The 
turbid  mixture  was  then  evaporated  to  dryness  on  a  water-bath, 
and  exhausted  with  rectified  spirit,  the  filtered  alcoholic  solution 
was  evaporated  to  dryness,  and  left  a  scaly,  friable,  shining  residue, 
which  afforded  the  following  reactions: — With  concentrated  H5SO* 
a  yellow  coloration,  changing  to  red.    Concentrated  HNO3,  yellow. 
In  concentrated  HC1  it  dissolved  freely,  forming  a  faint  pinkish 
coloured  solution,  the  colour  deepening  on  the  application  of  heat,  and 
a  few  flocks  separating.    In  strong  acetic  acid  it  was   also  readily 
soluble,  forming  a  colourless  solution,  no  change  being  induced  by  the 
subsequent  addition  of  potassic  dichrounate.    When  heated  with 
aqueous  phosphoric  acid  it  did  not  yield  a  clear  solution,  no  colour 
developed,  and  no  odour.    With  aqueous  ammonia  it  was  sparingly 
soluble ;  no  precipitate  with  acetic  acid  ;  the  ammoniacal  solution 
frothed  on  agitation.    Boiled  with  dilute  HOI,  it  afforded  a  solution 
which  reduced  alkaline  copper.    The  amount  of  principle  precipitated 
by  baryta  was  small,  and  though  this  principle  afforded  some  of  the 
reactions  of  saponin,  it  seemed  probable  that  the  greater  part  was 
still  present  in  the  filtrate. 

A  fresh  portion  of  the  original  amylic  alcohol  extract  was 
dissolved  in  water,  and  treated  with  lead  acetate,  which  afforded  a 
white  curdy  precipitate,  after  separation  of  lead  by  IPS,  yielded 
extracts  which  frothed  strongly  on  agitation  with  water,  and  gave 
some  of  the  reactions  of  saponin.  The  amount  of  extractive  yielded 
was,  however,  small,  and  it  appeared  to  us  that  probably  both  the 
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lead  precipitates  were  either  unstable  compounds  of  a  saponin  with 
that  metal,  from  which  the  greater  part  of  the  principle  could  be 
separated  by  washing,  or  that  they  consisted  chiefly  of  easily  soluble 
lead  salts  of  a  saponin,  or  of  a  lead  salt  of  a  saponin  mechanically 
mixed  with  a  saponin  precipitated  by  the  action  of  lead  acetate,  in 
the  same  manner  as  we  have  found  certain  neutral  salts  to  act. 
But,  on  the  other  hand,  it  was  possible,  assuming  the  existence  of 
more  than  one  saponin -like  principle  in  the  plant,  that  one  saponin 
formed  a  stable  and  insoluble  lead  compound,  the  other  an  unstable 
or  soluble  salt.  And  similar  remarks  might  also  apply  to  the 
barium  hydrate  precipitate. 

As  bearing  on  these  points  the  following  experiments  were 
made: — The  amylic  alcohol  extract  was  dissolved  in  water,  excess  of 
lead  acetate  added,  and  the  turbid  mixture  repeatedly  agitated  with 
amylic  alcohol.  Daring  agitation  the  greater  part  of  the  precipitate 
agglutinated,  forming  a  yellow  viscid  coating  on  the  bottom  and 
sides  of  the  bottle.  This  deposit  appeared  to  be  very  slightly  soluble 
in  amylic  alcohol.  It  was  soluble  in  acetic  acid,  and  the  acid 
solution,  when  agitated  with  amylic  alcohol,  afforded  an  extract 
which  frothed  with  water,  and  yielded  certain  of  the  reactions  of 
saponin.  The  viscid  deposit  from  which  this  extract  was  obtained 
would  therefore  appear  to  represent  a  saponin,  which  formed  a 
stable  lead  compound,  only  slightly  soluble  in  amylic  alcohol.  The 
original  amylic  alcohol  solution  was  next  examined  to  ascertain 
if  it  contained  any  saponin-like  principle  or  not.  It  wa3  first  filtered, 
and  then  evaporated  to  dryness  on  the  water-bath.  The  residue  was 
yellowish  and  brittle,  and  contained  a  small  quantity  of  lead.  The 
amount  of  extract  was  far  larger  than  that  obtained  from  the  viscid 
deposit  after  decomposition  with  acetic  acid.  Lead  was  removed  by 
dissolving  the  extract  in  water  and  passing  H2S.  The  filtered 
solution  was  then  evaporated  to  dryness,  the  residue  reduced  to  fine 
powder  and  repeatedly  agitated  with  ether,  which  removed  some 
colouring  matter  and  traces  of  amylic  alcohol.  The  resulting 
powder  was  white  and  free  from  odour.  It  afforded  the  following 
reactions:— With  cold  water  it  formed  a  slightly  opalescent  solution, 
which  frothed  considerably  on  agitation.  Concentrated  H2SO* 
at  first  faint  yellow,  changing  to  pink,  carmine,  with  violet  at  the 
edges  on  standing,  and  green  on  the  addition  of  potassic  dichromate 
Concentrated  HNO8  colourless,  yellow  on  the  addition  of  dichromate 
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and  changing  to  blue  on  standing  for  some  time.    In  concentrated 
acetic  acid,  readily  soluble,  forming  a  colourless  solution.    Soluble  in 
dilute  ammonia,  forming  a  solution  which  frothed,  and  from  which 
acetic  acid  gave  a  white  precipitate  on  neutralisation.  Caustic 
soda,  similar  reactions  to  ammonia.   Tannic  acid,  a  white  precipitate. 
Ferric  chloride,  a  turbidity  in  the  cold,  which  disappeared  on  heating, 
the  solution  being  of  a  brown  colour.    On  boiling  with  dilute  HC1, 
dark  brown,  oily   globules   separated,  and  the  solution  reduced 
alkaline  copper.    This  decomposition  product  did  not  appear  to 
possess  the  properties  of  the  principle  described  as  sapogenin,  obtained 
by  the  action  of  dilute  acids  on  ordinary  saponin.   The  ash  amounted 
to  -47  per  cent. ;  it  was  free  from  lead. 

To  determine  the  ultimate  composition  of  this  saponin,  it  was 
dried  over  sulphuric  acid  in  a  vacuum,  and  the  combustion  made  in 
an  open  tube  in  a  current  of  oxygen,  and  the  results  afforded  the 
following  percentages  : — 

Carbon  ... 
Hydrogen 
Oxygen... 


Exp.  1. 

Exp.  2. 

Mean. 

60-92 

61-18 

61-05 

8-93 

8-74 

8-84 

3015 

30-08 

30-11 

100-00 

100-00 

100-00 

From  these  percentages  a  formula  C32rF*012  was  deduced- 

<SSK?  Found- 

Carbon                            60-95  61-05 

tt  j                                8-57  8-84 

Hydrogen   °  °' 

n                                30-48  30-11 

Oxygen    ouw   n 

100-00  100-00 


In  another  experiment  a  somewhat  different  mode  of  extracting 
the  saponin  was'adopted.  An  alcoholic  extract ;w*s 
another  sample  of  Bikhma,  no  acid  being  used  m  the  extraction. 
^LS«t»otw»Hd»d  with  water  and  directly  extracted 
lm,  amyhc  alcohol,  without  previous  treatment  with  petroleum 
Ither,  ether,  and  chloroform.  The  amylic  alcohol  containing  he 
crude  sapon  n  was  separated,  filtered,  and  then  repeatedly  agitated 
with  aq-ous  basic  lead  acetate.    During  agitation  the  yellow  viscid 
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matter,  already  mentioned,  separated  on  the  sides  of  the  bottle.  The 
agitation  with  basic  lead  was  continued  for  a  considerable  time,  until 
colouring  matter  ceased  to  be  dissolved.  The  amylio  alcohol  was 
then  allowed  to  stand  for  some  days,  filtered,  and  evaporated  on  a 
water-bath.  The  extract  was  next  taken  up  with  water,  and  lead 
removed  by  H2S.  After  filtration  the  solution  was  again  evaporated 
to  dryness,  the  extract  reduced  to  powder,  and  repeatedly  agitated 
and  digested  with  ether.  The  saponin  extracted  in  this  manner-had 
a  faintly  yellowish  colour,  and  contained  6  per  cent,  of  ash  free  from 
lead.  After  drying  over  sulphuric  acid  in  vacuo,  the  following  results 
were  obtained  on  ultimate  analysis :— 


Exp.  I. 

Exp.  2. 

Mean. 

Carbon 

...  60-12 

60-21 

60-165 

Hydrogen  .. 

...  8-35 

8-54 

8-445 

Oxygen 

...  31-53 

31-25 

31-390 

100-00 

100-00 

100-000 

Some  of  the  saponin  used  for  the  last  analysis  was  subjected  to 
a  further  process  of  purification.  It  was  dissolved  in  amylic  alcohol, 
and  the  solution  repeatedly  agitated  with  aqueous  barium  hydrate. 
On  evaporating  the  amylic  alcohol  solution  to  dryness,  and  heating 
the  powdered  extract  with  ether  to  separate  traces  of  amylic  alcohol, 
the  saponin  was  left  as  a  white  powder  which  contained  -308  per 
cent,  of  ash.  On  ultimate  analysis,  the  following  percentages  were 
obtained,  the  saponin  being  dried  in  vacuo  over  sulphuric  acid : — 


Exp.  1. 

Exp.  2. 

Mean. 

Carbon 

...  59-90 

59-82 

59-86 

Hydrogen . . . 

...  8-64 

8-62 

8-63 

Oxygen  ... 

...  31-46 

31-56 

31-51 

100-00 

100-00 

100-00 

It  seems  likely  to  us  that  the  last  sample  of  saponin  isolated  was  the 
purest  of  the  three  examined,  though  we  are  not  prepared  to  definitely 
assert  it  was  a  pure  saponin.  We  have  adduced  some  evidence 
which  tends  to  indicate  that  at  least  two  saponins  exist  in  false 
Bikhma,  and  it  is  possible  that  the  method  we  used  for  separation 


122 


APPENDIX, 


afforded  a  mixture.  It  was  our  intention  to  have  determined  the 
ultimate  composition  of  the  saponin  in  combination  with  lead,  to 
which  we  have  referred  as  a  "viscid  yellow  compound,"  and  to 
have  examined  the  product  yielded  by  the  hydrolysis  of  the  saponin, 
but  we  were  unable  to  complete  our  research. 

The  results  of  the  proximate  analysis  of  the  false  Bikhma  may  be 
stated  thus  : — 

Moisture   6-23 

Petroleum  ether  extract...        ...  P173 

Acid  ether  extract         ...       ...  "123 

Alkaline  ether  extract  ...       ...  '048 

Chloroform  extract        ...        ...  '061 

Amylic  alcohol  extract  ...        ...  I- 58 

We  also  append  the  results  of  an  analysis  of  the  specimen  of 
A.  palmatum  referred  to  above.  Our  100  parts  afforded  the  follow- 
ing results  when  examined  by  Dragendorff'  s  method  : — 

Petroleum  ether  extract...        ...  "040 

Ether  extract    *048 

Absolute  alcohol  extract...       ...  #150 

Water  extract    ...       ...       ...  2"40 

An  alcoholic  extract  affords  the  following  percentages : — 

Petroleum  ether  extract  ...  ...  ...  ...  "946 

Acid  ether  extract  ...  ...  ...  ...  "310 

Alkaline  ether  extract  ...  ...  ...  ...  '371 

Amylic  alcohol  extract  ...  ...  ...  ...  '976 

The  compositions  of  these  extracts  we  were  also  unable  to  examine. 

We  may  summarise  our  results  by  stating  that  the  most  important 
constituents  of  false  Bikhma  are  saponin,  and  as  bearing  on  the 
identification  of  the  plant  which  yields  the  drug,  we  would  refer  to 
Aitchison's  "Notes  on  Products  of  Afghanistan  and  Persia,"  in 
which  it  is  stated  that  the  name  Bekh  is  technically  applied  to  the 
root-stocks  of  Acanthophyllum  macrodon  and  Gypsophila paniculata. 
These  are  both  used  as  soaps,  and  possibly  false  Bikhma  may  be 
derived  from  one  of  these  plants.  (C.  J.  H.  Warden  and  Assistant 
Surgeon  Chuni  Lai  Bose  in  "  Pharm.  Journ."  October  15^,1892, 
p.  302.) 
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PORTULACEiE. 

Chemical  Composition  of  Portulaoa  oleracea- 

Water      9^61 

Niti-ogenous  substances    ...       ...       ...       ...  2'24 

Fat   0-40 

N  on -nitrogenous  extractive        ...       ...        ...  2-16 

Cellulose    ...       ...       ...       ...       ...       ...  1'03 

Ash  ...        ...        ...        ...        ..  '      ...  1'56 

In  dry  substance — 

Nitrogen   ,.        ...  4-85 

Carbohydrates    ...        ...        ...  29*23 

(K'dnig,  Nahrungs  Mittel,  p.  147.) 

TAMARISCINEiE. 

Remarks  on  the  substance  called  Gez  or  Manna 
found  in  Persia  and  Armenia. 

At  entertainments  in  Persia  a  sweetmeat  called  Gezavgabeen  is 
usually  met  with,  the  pleasant  taste  and  other  singular  properties  of 
which,  as  well  as  the  mystery  that  involved  its  origin,  excited  my 
curiosity  to  know  if  it  were  an  animal  or  a  vegetable  production. 

The  principal  ingredient  in  its  composition  is  a  white  gummy 
substance  called  Gez,  which,  when  mixed  up  with  rose-water,  flour 
and  pistachio  nuts  into  flat  round  cakes  that  are  generally  made 
three  inches  in  diameter  and  a  quarter  of  an  inch  thick,  has  much 
the  appearance  and  feel  of  common  dough,  though  a  little  more  hard. 
It  is  at  the  same  time  both  adhesive  and  brittle,  for  any  attempt  to 
cut  it  shows  the  former  quality,  as  it  sticks  to  the  knife  ;  and  if 
pulled,  it  admits  of  being  drawn  out  to  some  length  like  birdlime. 
The  mode,  however,  generally  practised  of  breaking  it  for  use  is  by 
placing  one  cake  on  the  palm  of  the  hand  somewhat  hollowed  and 
striking  it  with  the  other,  when  the  blow  occasions  it  to  fly  into 
several  pieces,  whose  edges,  rather  unexpectedly,  appear  smooth  and 
polished  like  broken  glass. 

Collection.  —Before  daylight  we  marched  from  Khonsar,  and,  on 
clearing  the  boundaries  of  the  town,  deviated  from  the  main  road  as 
we  had  been  directed,  and  began  rambling  amongst  the  bushes  on  the 
face  of  the  mountain  on  our  right,  diligently  looking  for  the^ez.  The 
directions  we  had  received  were  to  examine  the  bushes  closely,  as  the 
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object  of  our  search  was  not  easily  visible  at  any  distance  ;  too  much 
confidence, however,  in  the  knowledge  of  our  servants  and  guide  who, 
with  true  Persian  effrontery,  asserted  they  were  familiar  with  the 
appearance  of  the  gez.  in  its  natural  state,  nearly  occasioned  us  a 
complete  disappointment.  We  had  relinquished  the  pursuit  in  very 
ill-humour,  to  resume  our  journey,  when  we  met,  as  chance  would 
have  it,  two  peasants  proceeding  to  the  spot  we  had  just  quitted  :  as 
usual,  we  accosted  them,  and  were  not  a  little  pleased  at  hearing  they 
were  the  people  whose  occupation  it  was  to  gather  the  gez.  These 
men  were  furnished  with  a  stick  three-fourths  of  an  inch  in  diameter 
and  curved  at  the  further  extremity,  which  was  covered  with  leather, 
and  a  kind  of  oval  leathern  bowl,  near  three  feet  long  and  two  broad, 
with  a  handle  to  it,  resembling  an  egg-shell  cut  in  two  longitudinally. 
Besides  these,  they  had  a  sieve  suspended  from  the  right  side,  to  free 
the  gez  from  the  insects  and  small  pieces  of  leaf  that  generally  fall 
with  it  when  first  beat  from  the  bush :  the  bottom  of  the  sieve  was 
of  coarse  woollen  cloth. 

The  countrymen  were  easily  persuaded  by  a  trifling  present  to  fall 
immediately  to  work  and  show  us  a  specimen  of  their  employment. 
They  turned  off  the  road  a  few  yards  amongst  the  bushes  we  had 
just  quitted,  and  placing  the  leathern  receptacle  underneath,  they 
beat  the  bushes  on  the  top  with  the  crooked  stick ;  in  a  few  minutes 
they  had  obtained  a  handful  of  a  white  kind  of  sticky  substance  not 
unlike  hoar  frost,  of  a  very  rich  sweet  taste :  this,  after  being 
purified  by  boiling,  is  mixed  up  into  the  sweetmeat  before  mentioned 
under  the  name  of  gezangabeen. 

Though  the  gez,  when  fresh  gathered  from  the  gavan  bush,  admits 
of  being  sifted,  still  in  this  original  state  it  is  brittle  and  adhesive 
at  the  same  time,  qualities  for  which  it  is  so  remarkable  after  its 
preparation  as  a  sweetmeat.  If  pressed,  it  sticks  to  the  fingers  ;  but 
on  being  smartly  struck  with  a  bit  of  wood  separates  easily  into 
small  grains  like  lump-sugar.  It  is  in  this  state  in  cool  weather,  or 
when  the  thermometer  does  not  exceed  68°  F. ;  but  liquefies  on  being 
exposed  to  a  higher  temperature,  resembling  white  honey  both  in 
colour  and  taste. 

The  shrub  on  which  the  gez  was  found  is- called  the  gavan;  it 
grows  from  a  small  root  to  the  height  of  about  two  feet  and  a  half, 
spreading  into  a  circular  form  at  the  top  from  three  to  four  feet  and 
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a  half  in  circumference.  Captain  Stewart,  the  gentleman  with 
whom  I  was  travelling,  remarked  that  it  had  a  striking  resemblance 
to  the  broom,  but  it  did  not,  we  were  informed,  bear  a  yellow  flower. 
The  leaves  were  small  and  narrow,  and  underneath  we  saw  the  gez 
spread  all  over  the  tender  branches  like  white  uneven  threads,  with 
innumerable  little  insects  creeping  slowly  about. 

These  little  creatures  appeared  to  derive  their  subsistence  from 
the  leaves  and  young  bark  of  the  bush  they  inhabit ;   and  this  is  the 
opinion  of  the  country  people.    They  are  either  three  distinct  species 
of  insects,  or  one  in  three  different  stages  of  existence  :  one  kind  is 
perfectly  red,  and  so  diminutive  as  to  be  scarcely  perceptible  ;  the 
second,  dark  and  very  like  a  common  louse,  though  not  so  large  ; 
and  the  third,  exactly  like  a  very  small  fly.    They  are  extremely 
dull  and  sluggish,  and  are  found  lying  or  creeping  about  between  the 
bark  of  the  gavan  and  the   gez.    The  peasants,  as   well  as  the 
inhabitants  of  Khonsar,  were  decidedly  of  opinion  that  this  curious 
substance  is  the  production  of  these  minute  animals,  as  neither  the 
insect  nor  the  gez  are  found  on  any  other  tree  in  the  neighbourhood  ; 
nor  can  we  be  allowed  to  imagine  it  may  be  a  vegetable  gum,  as  no 
appearance  of  any  gummy  liquid   oozing  from  fissures  in  the  bark 
of  the  bush  could  be  observed  on  the  closest  examination.  The  people 
who  are  engaged  in  the  collection  of  this  curious  article  continue 
their  occupation  every  third  day   for  twenty- eight  days  during 
September.  A  journey,  which  I  subsequently  made  to  Baghdad,  con- 
vinced  me  that  the  gezis  not  exclusively  confined  to  this  district,  but  is 
found  in  the  range  of  mountains  running  through  Koordistan, 
dividing  Persia  from  Asia  Minor  and  Mesopotamia,  where  it  is  called 
manna  by  the  Armenians,  and  said  to  be  exported  in  quantities 
through  Erzeroom  to  Constantinople.    {Bg  Captain  B.  Frederick, 
from  the  "  Transactions  of  the  Literarg  Society  of  Bombay"  Sep- 
tember 28th,  1813.) 

Note.— The  gavan  is  Tamarix  gallica,  var.  mannifera,  Ehrenb.,  and  the  aphis, 
which  feeds  upon  it  and  produces  the  gez,  is  the  Coccus  manniparus  of  Ehrenberg. 
The  name  Gezangabeen  is  loosely  applied  by  the  Persians  to  the  true  manna 
obtained  from  Goloneaster  nummularia  in  Korasan,  the  correct  name  of  which  is 
Shirkhisht. 

TERNSTBGEMIACEiE. 
Camellia  theifera,  Griff. 
Tea  seeds  contain  35  per  cent,  of  a  somewhat  thinly  fluid,  taste- 
less, inodorous  oil,  of  a  straw  to  amber  colour,  which  resembles  olive 
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oil.  At  15°  C.  it  has  a  sp.  gr.  of  -9270 ;  at  38°  C.  it  forms  an 
emulsion  and  solidifies  only  below— 5°  0.  It  is  scarcely  soluble  in 
spirit  of  wine,  and  very  sparingly  in  ether.  Chemically,  it  consists  of 
25  parts  stearin  and  75  parts  of  olein.  In  China  it  is  used  as  a  table 
and  lamp  oil  and  for  the  manufacture  of  soap,  for  which  it  is 
specially  well  adapted,  yielding  a  beautiful  hard  soap. 

Tea  oil  has  been  used  in  China  for  a  very  long  time,  but  has  been 
only  recently  introduced  into  commerce.  C.  oleifera  and  C.  drupifera 
yield  oil  for  household  purposes  similar  to  the  above.  (Drannt.) 

Caffeine  and  Theine  :  their  identity,  and  the  reactions  of 
Caffeine  with  Auric  Chloride. 

In  consequence  of  the  conclusions  of  Mays  (Journ.  Physiol.,  7,  458  ; 
Therapeutic  Gazette,  1866,  587),  and  more  recently  of  Lauder-Brunton 
and  Cash  (Proc.  Roy.  Soc„  42,  233;  Journ.  Physiol.,  9,  112),  that  the 
physiological  action  of  theine  obtained  from  tea  differs  in  certain 
respects  from  that  of  caffeine  obtained  from  coffee,  the  authors  have 
searched  for  evidence  of  isomerism  in  these  bases,  the  existence  of 
which  is  not  put  beyond  doubt  by  the  chemical  comparison  of  them 
which  has  hitherto  been  made. 

Having  extracted  theine  from  tea  and  caffeine  from  coffee,  it  is 
shown  that  the  two  substances  exactly  resemble  each  other,  and  melt 
at  precisely  the  same  temperature,  viz.,  234a5  (corr.).    From  each 
base  the  crystalline  aurochloride  (C8Hl0iW,  HOI,  An  OP2  H»-0) 
was  prepared,  and  these  two  salts  both  melted  at  242°-5  (corr.). 
When  dried  at  100°,  they  both  lost  the  equivalent  of  two  molecular 
proportions  of  water,  and  the  anhydrous  salts  melted  at  the  same 
temperature,  viz.,  248°-5  (corr.).    The  analytical  data  corresponded 
with  the  formula  given  above.    The  complete  correspondence  m  the 
properties   and   composition   of  the  aurochloride   is  satisfactory 
evidence  of  the  absence  of  a  structural  difference  in  the  ba«es.  In 
order  to  further  confirm  the  identity  of  the  two  substances,  a  specimen 
of  each  was  converted  into  the  mercuric  chloride  compound  (C'H1 
N*Os,HgCl»),  a   stable  crystalline  salt.    Both  preparations  were 
found  to  melt  at  the  same  temperature,  viz.,  246°  (corr.),  and  to 
exactly  correspond  with  each  other  in  other  respects. 

The  complete  identity  of  caffeine  and  theine  having  thus  been 
demonstrated,  the  observed  differences  in  their  physiological  action 
must  be  ascribed  either  to  impurities  in  the  specimens  used,  or  to 
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variations  in  the  animals  employed  in  the  experiments.  The  circum- 
stance that  theine  was  found  to  be  more  active  than  caffeine,  and  to  be 
capable  of  producing  effects  not  produced  by  caffeine,  tends  to  support 
the  view  that  the  theine  was  impure.  It  is  now  well  known  that  tea 
contains  other  bases  than  caffeine,  the  presence  of  traces  of  which 
might  be  sufficient  to  account  for  the  observed  differences. 

During  the  preparation  of  the  pure  aurochlorides  for  a  comparison 
of  their  properties  the  authors  obtained  two  new  and  interesting 
auric  derivatives  of  caffeine. 

When  an  aqueous  solution  of  caffeine  auro chloride  is  heated,  a 
yellow,  flocculent  precipitate  is  gradually  formed,  which  is  insoluble 
in  alcohol,  chloroform,  and  ether,  but  dissolves  in  hydrochloric  acid, 
reproducing  the  aurochloride.  The  substance  dried  at  100°  forms  a 
pale  yellow  amorphous  powder,  which  melts  at  207°  (corr.).  Analysis 
proved  it  to  be  aurochlor  caffeine  C8HB(AuCl2)N*02,  a  substance 
in  which  one  atom  of  hydrogen  in  caffeine  is  replaced  by  the  group 
( AuCP).  It  is  pointed  out  that  the  ready  formation  of  this  remarkable 
compound  from  caffeine  aurochloride  by  the  loss  of  two  molecular  pro- 
portions of  hydrochloric  acid— C8Hl0N*02,  HC1,  AuCl8  =  2  HCl-f- 
C8HB  (AuCl2)  N*02—  is  better  shown  by  Medicus's  formula  for 
caffeine,  than  by  that  proposed  by  Emil  Fischer,  since  in  Medicus's 
formula  the  CH  group  which  loses  hydrogen  is  represented  as  con- 
tiguous to  the  doubly-linked  nitrogen  atom,  to  which  the  auric- 
chloride  is  attached. 

By  the  reaction  of  an  alcoholic  solution  of  potassium  chloraurate 
(KC1,  AuCP)  with  a  solution  of  caffeine  in  chloroform,  a  salt, 
crystallizing  in  the  dark  red  needles,  was  obtained.  This  is  shown  to 
be  caffeine  potassium  aurochloride  (C8H10N*O2,  KOI,  AuCl3)  which 
differs  from  caffeine  aurochloride  in  containing  potassium  in  the 
place  of  the  hydrogen  of  hydrochloric  acid.  This  salt  melts  at  208° 
(corr.).  It  readily  dissolves  in  alcohol  and  water,  forming  yellow 
solutions  which  appear  not  to  contain  the  salt  itself,  but  its 
constituents,  caffeine  and  potassium  chloraurate.  The  salt  is 
nearly  insoluble  in  ether  and  chloroform,  but  prolonged  contact  with 
these  liquids  leads  to  its  decomposition  into  caffeine  and  potassium 
choloraurate  (JV.  R.  Dunstan  and  W.F.J.  Shepheard,  from  the 
Research  Laboratory  of  the  Pharmaceutical  Society-The  substance 
of  a  commumcation  mad,,  to  the  Chemical  Society,  December  15th) 
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MALVAOEiE. 

Altheea  lavaterseflora,  DO. 

Aitchisoti  (Notes  on  Prod,  of  W.  Afghanistan  and  N.-E.  Persia, 
p.  9)  notices  it  as  a  cultivated  plant  usually  grown  on  the  ridges 
between  fields.  It  is  grown  not  only  for  the  showiness  of  its  flowers, 
but  for  the  petals,  which  are  collected  as  they  fall  off  the  plant,  and 
employed  in  local  medicine  or  exported  under  the  names  of  gul-i- 
Uatmi  or  gul-khairu.  The  seeds  are  also  collected  and  sold  as 
tukm-i-khairu,  and  the  roots  as  reshai-khatmi.  We  have  received  the 
flowers  from  Afghanistan,  where  they  are  used  as  a  substitute  for 
those  of  A.  officinalis;  they  are  very  mucilaginous. 


STERCTJLI ACE2E . 

Heritiera  littoralis,  Dryand.,  Rheede,  Sort,  Mai.  vi.,  t.  21. 
The  seeds  of  this  plant,  common  on  the  coast,  have  been  substi- 
tuted for  white  Kola  nuts,  to  which,  when  the  chestnut  coloured, 
papery,  episperm  has  been  removed,  they  bear  some  resemblance, 
but  are  a  little  larger  and  nearly  orbicular,  with  a  somewhat — s 
instead  of  an  angular  outline.    Heritiera  seeds  are  from  0-010  m.  to 
0   15  m    thict,  and  have  a  diameter  of  about  0-04  m. ;  they  are 
concave  on  one  side  and  convex  on  the  other,  and  are  composed 
of  two  cotyledons,  one  of  which  is  double  the  sise  of  the 
Heckel  and  Schlagdenhauffen  (Nouv.  Remcdes,  1887,  p.  155)  give 
the  following  as  the  composition  of  the  almond 

  4-366 

Oil     ...        •••       •■'  4-983 
Tannin  and  colouring  matter    - 

Sugar...    -  0.288 

Sodium  chloride    55-937 

Cellulose  and  starch  ...   13.537 

Albuminoids   ""  19.367 

Lignin    "'  2.645 

Fixed  salts     ...    "'  0,QQ9 

Loss  ;; 

The  ash  contained  traces  of  iron  and  manganese,  and  consisted 
chiefly  of  phosphates  and  sulphates  of  lime,  potash,  and  soda  No 
Sue  was  found.    The  seeds  are  eaten  in  India,  and  it  is  evident 
om  the  analysis  that  they  have  considerable  ahmentary  value. 
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Sterculia  alata,  Roxi.  Bedd.  Fl.  Sylo.,  t.  230. 
The  kernels  contain  45'27  per  cent,  of  a  bland  oil  possessing  some 
siccative  properties.  Eighteen  kernels  were  eaten  by  one  of  us 
without  any  symptoms  being  induced,  hence  Roxburgh's  statement 
that  the  seeds  under  the  name  of  Toola  are  said  to  be  eaten  by 
natives  in  Silhet  as  a  cheap  substitute  for  opium  is  probably  based 
on  incorrect  information.  The  tree  is  one  of  the  largest  found  in 
Bengal,  and  seeds  very  freely ;  in  our  opinion  the  kernels  form  a 
most  excellent  substitute  for  ordinary  almonds,  which  they  resemble 
in  shape  and  size.  Theobromine  and  caffeine  were  specially  looked 
for  with  negative  results. 

Sterculia  scaphigera,  Wall. 
These  remarkable  fruits  are  brought  to  India  by  Mahomedan 
merohants  from  Java  and  Singapore  by  way  of  Karaikal  and 
Nagore,  seaport  towns  on  the  Ooromandel  Coast.  They  are  called 
Oomas-Mungoo  in  the  Malay  language,  and  are  used  as  a  demulcent 
drink. 

Sterculia  Gum. 

Mr.  J.  H.  Maiden,  in  an  article  on  Sterculia  gum  (JPharm,  Journ. 
[3],  xx.,  381),  shows  in  the  following  table  how  suitable  it  is  as  a 
substitute  for  Tragacanth  : — 


Sterculia. 


Tragacanth. 


In  cold  water 

Boiling  in  dilute  al 
kali. 

Caustic    soda  and 
warming. 

Boiling  in  dilute  acid. 


Alcohol  added 
quid  formed 
(10).  


to 
in 


a.  Colourless 

b.  Granular  jelly  ... 
c  Adhesiveness  ab- 
sent or  very  small, 

Insoluble 

No  change  of  colour. 


Soluble,  forming  ara- 
bin  (/.  H.  M.y. 

Whitish  precipitate 
(see  fuller  state- 
ment). 


a.  Opalescent. 

b.  Smooth  viscid  mass. 

c.  Adhesive. 

Almost  entirely  dis- 
solves. 

Canary-yellow  colour, 
which  fades  on  cool- 
ing. 

Soluble,  forming  pectin 

( Girctud\ . 
Formation   of  floating 

glairy  mass. 


He  found  Sterculia  gum  to  yield  to  cold  water  only  3-14  per 
cent.,  consisting  chiefly  of  Arabin;  751  per  cent,  of  the  gum  was 
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found  to  be  Paravabin.    The  gum  contained  16"G  per  cent,  water, 
and  yielded  5' 83  per  cent.  ash. 

Mr.  Maiden  draws  attention  to  the  fact  that  Pararabin  is  the 
chief  constituent  of  the  vegetable  jellies  known  as  Agar-agar,  a 
Ceylon  moss,  both  of  which  are  used  by  the  natives  of  India  as  an 
article  of  diet  like  Sterculia  gum,  and  are  supposed  to  be  very 
strengthening. 

A  sample  of  gum  said  to  be  from  Coc.hlospermum  yossypium  was 
found  by  him  to  be  similar  to  that  of  Sterculia,  but  as  it  had  pieces 
of  lace  bark  attached  to  it,  it  was  probabl  y  Sterculia  gum. 

LINEiE. 
Linamarin. 

A.  Jorissen  and  E.  Hairs'  {Acad.  roy.  de  Belyique  (3)  21  (1891), 
529)' have, isolated  a  glucoside,  linamarin,  from  the  germs  of  Linum 
mitatissimum.  The  germs,  coarsely  powdered,  were  treated  repeated- 
ly with  boiling  94  per  cent,  alcohol,  the  latter  recovered  and  the 
residue    taken  up  with    warm   water.    The  resin  and    fat  are 
separated,  and  the  aqueous  solution  treated  with  a  slight  excess  of 
lead  acetate.  After  filtration  and  precipitating  the  lead  with  IPS  the 
liquid  is  evaporated  to  a  syrupy  consistency.    This  residue  is  extract- 
ed with  boiling  alcohol,  the  solvent  recovered  for  the  greatest  part,  and 
the  remaining  liquid  mixed  with  ten  times  its  volume  of  ether  under 
constant  agitation.    The  residue  remaining  on  distilling  off  the  ether 
is  taken  up  with  water  and  this  solution  concentrated.    Standing  ov  er 
sulphuric  acid  for  some  time,  the  concentrated  solution  is  converted 
into  a  crystalline  mass   of  linamarin.    For  purification  it  is  again 
treated  with  ether  and  alcohol  as  above.    Lastly,  the  principle  is 
dissolved  in  two  parts  of  warm  absolute  alcohol,  and  the  solution 
cooled  under  agitation.    The  germs  yield  about  P 5  per  cent,  of 
the  glucoside,  which  forms  colourless  needles  possessing  a  refreshing 
but  very  bitter  taste,  is  soluble  in  water  and  alcohol,  but  almost  in- 
soluble in  ether.   Concentrated  sulphuric  acid  does  not  colour  it ;  dilute 
mineral  acids  decompose  the  glucoside  into  hydrocyanic  acid,  a  fer- 
mentable sugar  reducing  Fehling's  test,  and  a  volatile  compound 
possessing  some  characters  of  ketones,  and  giving  with  iodine  and 
potassium  hydrate  the  iodoform  reaction.    Boiling  barium  hydrate 
liberates  ammonia.    Linamarin  contains  C  47'  88  per  cent.,  H  b  b» 

per  cent.,  N  5-55  per  cent.,  0  39-89  per  cent.    (Am.  Journ.  Pharm., 

Dec.  1891.) 
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Growth  of  the  Indian  Linseed  Trade. 
Dr.  G.  Watt  (Did.  Econ.  Prod.  India,  Vol.  V.,  p.  76)  shows  thatthe 
trade  lias  expanded  from  about  3  cwts.  in  1832  to  8,401,374  cwts. 
in  1888-89. 

Erythroxylon  Coca  grown  in  India.* 

Several  samples  of  Erythroxylon  Coca  leaves,  grown  in  various 
districts  in  India,  have  been  examined  by  Warden;  the  mode  of 
culture,  altitude,  and  meteorological  characters  of  the  district,  the 
kind  of  soil  and  manuring,  and  the  methods  of  curing  being  taken 
into  consideration.  The  alkaloid  was  estimated  by  Squibb's  modified 
method:  the  dry  pulverized  leaves  were  moistened  with  alcohol 
acidified  with  sulphuric  acid,  percolated  with  alcohol,  the  percolate 
mixed  with  acidified  water,  and  extracted  with  ether,  then  rendered 
alkaline  with  sodium  carbonate,  and  again  extracted  with  echer.  This 
extract  was  washed  twice  with  water,  dried  and  weighed;  the 
amounts  of  "  crude  alkaloid  "  so  determined  are  given  in  the  follow- 
ing table : — 


District  where  grown. 

Moisture. 

Per  cent,  dry  leaves. 

Ash. 

Crude 
aHaloid. 

Ranchi,  young  leaves  

C-18 

6-71 

1-139 

„       mature  leaves 

8-22 

8-99 

0'883 

Arcuttipore,  Cachar 

6-08 

7-39 

1-369 

C-72 

6-36 

1-671 

Darjeeling   

10-37 

7-58' 

1-115 

Alipore,  Calcutta 

10-42 

10-23 

0-358 

Matelli  

0-30 

12-18 

1-022 

Chulsa,  Dooars  

5-71 

7-62 

0-610 

Jaunpore   

10-05 

12-64 

0-571 

'  ^.lviii.,  219-251,  260-262,273-270  ;  Jour,,.,  Ohcm.doc,  March, 
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The  crude  alkaloid  was  very  faintly  yellow,  and  in  no  case  showed 
any  tendency  to  crystallization,  although  attempts  were  made  to 
induce  crystallization  by  extracting  at  various  temperatures,  and 
without  applying  heat,  and  by  employing  different  acids  and  solvents. 
The  allakoid  obtained  is,  nevertheless,  quite  similar  to  cocaine  from 
other  sources  in  its  physiological  action,  except  that  it  seems  to  be 
more  active.    It  dissolves  readily  in  hydrochloric  acid,  and  yields  a 
soluble  and  insoluble  platinochloride,  the  former  containing  18-75, 
the  latter   18-88  per  cent,  of  platinum;  discrepancies  from  the 
theoretical  are  assumed  to  be  due  to  a  variable  quantity  of  cocamine 
(Hesse,  Am.  Journ.  Pharm.,  1887,  p.  455)  in  the  alkaloid  from  Indian 
leaves.    Both  platinum  salts  yielded  bases  producing  marked  anes- 
thetic effects  on  the  tongue ;  Howard  has  observed  that  the  insoluble 
platinochloride  obtained  from  other  leaves  was  devoid  of  this  pro- 
perty (P'harm.  Journ.  and  Trans.,  July  23,  1887).    In  one  instance, 
stellate  crystals  of  the  base  from  the  soluble  platinum  salt  were 
obtained.    Applying  Williams'  method,  the  crude  alkaloid  showed 
54-89  per  cent,  of  impurity,  but  the  precipitates  were  not  crystalline. 
It  is  noted  that  after  the  addition  of  ether  to  the  acidified  alcoholic 
solution,  larger  deposits  of  the  sulphur-yellow  cocatannic  acid  were 
obtained  from  those  samples  containing  the  highest  percentages  of 
alkaloids  ;  it  is  hence  suggested  that  possibly  cocaine  exists  in  the 
leaves  as  cocatannate. 

Methods  of  cultivating  the  plants  are  described:  the  leaves  are  first 
gathered  H  years  after  transplanting,  subsequently  whenever  they  are 
sufficiently   mature;  and,  although  the  method  of  curing  does  not 
appear  to  affect  the  quality  or  quantity  of  the  alkaloid  obtained, 
nevertheless  it  is  best,  taking  into  consideration  Paul's  experience  to 
dry  them,  soon  after  gathering,  at  as  low  a  temperature  as  possible, 
and  when  dry  and  cold  to  pack  them  closely  in  aii-tight  chests,  as 
they  are  very   hygroscopic    The  quantity  of  alkaloid ^produced 
increases  with  the  age  of  the  plants  (which  attain  a  height  of  fiom 
2  to  6  feet)  up  to  10  years,  and  after  20  years  a  shght  falling  off  is 
observed,  although  they  are  in  their  prime  even  when  35  or  40  years 
old. 

From  the  above  results,  obtained  from  plants  and  leaves  of  various 
ages,  it  would  seem  that,  in  India,  neither  altitude  nor  rainfall  have 
much  influence  on  the  proportion  of  alkaloid  in  the  leaves.  The  ash, 
in  all  cases  except  one,  was  white,  the  exception  being  an  ash  of  a 
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reddish  hue  from  mature  Itanchi  leaves.  A  partial  examination  of 
some  of  the  ash  showed  that  they  contained  the  following  percentages  :— 


Samples  from 

Soluble 
constituents. 

K  cal.  as 
KHO. 

Darjeeling   

Alipore,  Calcutta     ...       ...       .  . 

Arcuttipore,  Cachar  ... 

Matelli   

44-42 
34-60 
59*02 
64-17 

29-26 
19-13 
29-84 
31-36 

So  that  both  nitrogenous  and  potash  manures  will  probably  be 
required  in  the  future  to  keep  up  the  yield  from  the  same  plantation. 


Fruit  of  Erythroxylon  Coca, 

The  fresh  ripe  fruit  weighed,  on  an  average,  -158  gram  each  ;  they 
were  bright  scarlet  in  colour,  and  possessed  a  distinctly  sweetish  taste, 
but  though  masticated  at  various  times,  no  physiolgical  action  on  the 
mucous  membrane  of  the  mouth  was  observed.  Dried  in  vacuo  over 
sulphuric  acid,  the  original  tint  was  only  slightly  deepened,  and  this 
method  of  desiccation  was  employed  in  preparing  the  fruit  for 
analysis. 

Microscopically  described,  the  fruit  from  without  inwards  presents 
first  a  single  row  of  brick-shaped  cells  forming  the  epidermis  ;  within 
them  is  a  single  row  of  very  large  cells  containing  a  mass  of 
starch  granules  and  scarlet  colouring  matter.  Next  comes  the  pulp , 
composed  of  parenchymatous  cells,  containing  starch  and  granular 
matter.  Then  the  shell,  composed  of  an  outer  layer  of  stony  cells 
like  bone  cells,  which  are  of  considerable  length  ;  within  this  layer  is 
a  row  of  scalariform  vessels,  and  then  several  rows  of  pitted  vessels. 
Then  the  almond,  the  cells  of  which  are  full  of  starch. 

The  petroleum  ether  extract  was  a  deep  reddish  semi-solid  residue 
which,  on  microscopic  examination,  was  found  to  contain  lamellae  and 
needles  of  a  claret  colour.  It  contained  no  alkaloid,  and  melted  at 
34—35°  0.  A  portion  was  saponified  with  alcoholic  potash,  and  when 
cold  agitated  with  ether.  At  189  -191°  this  extract  melted  to  a  clear 
yellow  liquid,  which  cooled  to  a  brittle  transparent  mass.  Heated 
between  watch -glasses  for  several  days,  a  white  sublimate  was  obtained, 
but  the  amount  was  far  too  small  to  admit  of  a  melting  point 
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determination,  or  the  application  of  other  tests,  in  order  to  establish 
the  identity  of  this  compound  with  phytosterin  or  analogous  choles- 
terin-like  principles.    The  fatty  acids  melted  at  53—54°. 

The  powdered  fruits  were  then  exhausted  with  ether,  which 
dissolved  out  an  alkaloid,  having  a  slight  numbing  sensation  on  the 
tongue,  and  appearing  to  be  cocaine. 

Absolute  alcohol  then  removed cocatannic  acid  and  an  alkaloid  ;  and 
finally  water  extracted  colouring  and  albuminous  matters,  and  some- 
thing which  reduced  alkaline  copper  solution  on  boiling. 

The  percentage  composition  of  the  fruit  as  deduced  from  the 
examination  may  be  arranged  as  follows  :— 

Moisture  lost  at  100°  C.  after  partial  desiccation  over 

sulphuric  acid   5423 

jsjt  *       ■••  4-27i 

Petroleum  ether  extract  containing  3-021  per  cent,  of 
glycerides  of  fatty  acids,  and  1-519  per  cent,  of  im- 
pure phytosterin  (?)  with  colouring  matter   4-540 

Ether  extract,  soluble  in  petroleum  ether  -232  per  cent. , 
soluble  in  water  and  containing  cocaine  -11  per  cent., 
soluble  in  absolute  alcohol  '069  per  cent.,  soluble 
in  ether  but  insoluble  in  petroleum  ether,  alcohol  or 

water  -029  per  cent.   _     —  *440 

Absolute  alcohol  extract  containing  cocatannic  acid  and 

a  trace  of  alkaloid     ...       ...    ^'880 

Aqueous  extract  

(C.  /.  B.  Warden,  Pharm.  Journ.,  July  5th,  189  J.; 

RUTACEiE. 
Oil  of  Lemon. 

V    Olivieri  (fart.  Chim.,  xvi.,  318)  found  in  oil  of  lemon  besides 
thJnnlonene    Wallach),  also  another  terpene  C"H »    bodxog  a 
1 70-170-5°  0  (338-339°  F.),the  tetrabromide  of  which  fuses  at 
81"  O  (88°F.),"  but  the  dihydrol chloride  showing  the  characteristacs 
oOmoLe.  U  the  higher  boiling  ^ £ 
thermore  isolated  a  sesquiterpene    O  i±  ,  boiling  ™  f" 
C    474-408°  F.),  which  increases  in  quantity  with    he  age  o 
the  oil     For  detecting  adulteration  with  turpentine,  the  auth 

e  ommends  the  use  of  the  polarimete,    Lemon  oil  is  l*vo 
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(n)D  =  —  5ft0,  while  oils  of  turpentine  are  more  or  less  dextrogyre. 
(French  oil  of  turpentine  is  ltcvogyre.)  (Am.  Journ.  P/iarni., 
Dec.  1891. 

Neroli  oil. 

In  order  to  be  able  to  submit  neroli  oil  to  a  closer  examination, 
Messrs.  Schimmel  obtained  in  the  spring  of  last  year,  from  the 
Riviera,  a  large  quantity  of  the  flowers  of  the  bitter  orange.  The 
blossoms  were  consigned  preserved  in  diluted  sea-water,  and  were 
received  in  good  condition  with  the  full  odour  of  fresh  flowers. 
From  the  equivalent  of  560  kilos  of  fresh  flowers,  there  was  obtained 
by  a  process  of  cohobation  0-460  gram  of  pure  neroli  oil,  which  in 
many  respects  differed  from  the  best  French  distillates  met  with  in 
commerce.    It  had  a  specific  gravity  of  0-887,  and  was  optically 
inactive.    Already  at  a  temperature  of  +   11°  C,  it  showed  an 
abundant  separation  of  a  solid  body  in  fine  shining  scales.    At  0° 
fhe  oil  solidified  to  a  mass  of  the  consistence  of  butter.    The  stearop- 
tene  of  neroli  oil,  like  the  stearoptene  of  rose  oil,  appears  to  be  a 
paraffin-like  body  ;  it  can  be  separated  from  the  liquid  portion  of  the 
oil  by  the  addition  of  90  per  cent,  alcohol,  in  which  it  is  difficultly 
soluble.    The  specific  gravity  of  eleven  samples  of  commercial  neroli 
oil  obtained  from  the  best  sources  varied  between  0'875  and  0-88e 
at  15°  C.    Of   nine  oils,  one  was     optically    active,  whilst  the 
others  were  all  dextrorotatory,  the  rotation  varying  between  -f  0°52' 
and  +  9°40'.    Only  one  solidified  at  0°  C,  the  others  remained 
liquid  and  did  not  show  any  separation  of  stearoptene  upon  the  addi- 
tion of  90  per  cent,  alcohol.    The  cause  of  these  differences  between 
Messrs.  Schimmel's  distillate  and  commercial  samples  is  not  expli- 
cable without  further  investigation. 

Jilgle  Marmelos. 

The  extract  from  the  flower,  called  in  English  Marmel  water,  and 
known  in  Sinhalese  as  "Pinidiya,"  is  used  by  the  natives  as  scent  one 
festive  occasions.  It  is  also  sometimes  added  in  the  preparation  of 
sweetmeats  for  flavouring  them.  During  the  flowering  season,  boys 
and  men  in  the  villages  surrounding  Colombo  may  be  seen  plucking 
the  flowers  and  bringing  them  in  baskets  to  the  town  for  sale,  whcr 
they  are  readily  bought  for  distillation.  An  infusion  of  the  flower  is 
also  used  as  a  cooling  drink.  (H.  D,  Lewis  in  "  Trap  Aaric  "  ^ent 
1889,  p.  218.)  J    "  P 
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Quassine. 


Oliver!  and  Denavo  give  the  following  mode  of  preparation  of 
auassine  Chim.  ItaL,  No.  XIV.) :  Infuse  for  six  hours  10  kilo- 

of  powdered  quassia  with  45  liters  of  boiling  water,  taking 
carTto  retain  the  heat.    Decant  the  liquid  and  make  a  second 
L  us  on.    Unite  the  liquors  and  evaporate  to  10  liters  filter  and 
witll  a  s  of  tannin.    Place  this  impure  tannate  of  quas- 
CCn  a  St^  wl  earefuHy,  dilute  with  water  treat  with 
K  Tp  of  lead  and  dry  in  a  water-bath.    Treat  the  tannate  of 
ZlZ^J^or  tlee  times  with  boiling  alcohol,  and  distil 
tie  unld  liquors.    The  residue  deposits  crystals  of  quassme  mixed 
best's  matte,    Purify  by  repeated  crystalhzations^m  alcohol 
*      *       TMi-tv  kilograms  of  quassia  give  10  giams  ot  pure 

alkaline  reactions  should  be  avoided. 

BTJRSER  ACEiE . 
Chemistry  of  Myrrh. 
Dr.  Osoar  Kohler  pubises  the  resnlts  o,  a —on 
of  Myn-h  torn  SumaK  J™  2   « Mh/ , 

per  cent.,  portion  soluble  m  wate, 57  t  o  89p«  e  ^  rf 

„    r6TTxo05     The  portion  soluble  in  aiconoi  wo,0 
Ss     Wter  portion  was  an  indifferent  soft  resin  (0)  soluble 

•  !L  %'HM0»  Two  bibasic  acid  resms,  one  (A)  OHO, 
xn  ether,  0  U  U  .  ^  oil  7  to  8  per  cent. ; 

contain-  r^OMOH)3. 
Indifferent  resin  0  =  O  ±1  u  ^xi, 

Resin  acid    33       -  ^  „ 
Resin  acid   A       =  ^  **■ 

MELIACEJE. 
N  ar  e  gamiaalata. 

s=;^^sr^o^ 
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one  of  pleurisy,  two  of  pneumonia,  four  of  emphysema,  five  of  bron- 
chitis, five  of  heart  failure,  and  seven  of  tuberculosis  of  the  lungs  in 
different  stages.  One  to  three  grammes  of  the  tincture  were  given 
daily  in  doses  of  3/10  to  0/10  of  a  gramme.  Dr.  Schoshgut  found 
the  tincture  to  act  as  an  emetic  in  doses  of  1  to  2  grammes.  No 
styptic  or  other  action  on  the  digestive  organs  was  observed,  and  no 
benefit  was  derived  from  it  in  the  case  of  dysentery  w  He  says  t 
"  Further  experiments  in  this  direction  were  suspended,  and  the 
application  of  the  remedy  was  confined  to  diseases  of  the  air  pas- 
sages. In  such  cases  Naregamia  has  proved  to  be  an  excellent 
expectorant,  and  especially  in  cases  where,  with  a  limited  amount  of 
secretion  in  the  bronchi,  a  disposition  existed  to  extreme  coughing, 
but  where  there  was  the  presence  of  a  tough  aud  tenacious  sputum 
which  embarrassed  the  elimination  of  this  undesirable  factor.  In  one 
case  of  bronchial  catarrh,  which  from  time  to  time  betrayed  asthma- 
tic syniptonis,  Narsganiia  rendered  great  service.  In  a  number 
of  cases  of  heart  difficulty,  Comprising  two  of  fatty  degeneration  of 
the  heart  in  which  catarrh  of  the  air  passages  existed,  Naregamia 
proved  itself  very  serviceable.  In  the"  case  of  one  patient  with  fatty 
heart,  after  several  days'  use  of  Naregamia  the  objective  symptoms 
of  catarrh  disappeared,  the  rasping  diminished  materially,  and 
although  the  quantity  of  the  sputum  at  first  increased,  it  finally 
almost  ceased. 

Dr.  Schcengut  also  states  that  the  tincture  of  Naregamia  has  a 
decidedly  beneficial  action  in  cases  of  pulmonary  emphysema,  and 
that  it  seemed  to  aid  the  expectoration  in  pneumonia  during  the 
period  of  reisdlutidn  where  the  rales  were  prominent  and  frequent. 
In  the  case  of  patients  affected  with  dyspnoea,  he  found  that  the 
breathing  became  less  difficult  under  its  influence,  but  the  effects 
seemed  to  be  due  to  an  increased  freedom  of  expectoration  and  the 
Consequent  removal  of  accumulated  secretions  from  the  lungs,  an 
opinion  which  agrees  with  the  results  of  experiments  on  animals  by 
Prof,  von  Baschj  showing  that  it  has  no  direct  action  on  the  respira- 
tory centres. 

No  special  influence  on  the  circulation  has  been  observed  under 
the  influence  of  Naregamia,  only  a  short  and  irregular  increase  of 
pressure  being  noted  after  large  doses  reaching  up  to  5  grammes. 

Naregamia  does  not  exert  any  perceptible  effect  Upon  the  diges- 
tive organs,  and  no  toxic  properties  reside  in  the  remedy, 
a 
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SAP1NDACEJE. 
Sapindus  Honey. 

{Letter  to  the  Honorary  Secretary,  Bovibay  Natural  History  Society.) 

I  am  sending  you  a  box  of  dead  bees  I  picked  up  under  a  tree  now 
in  flower  in  the  gardens,  Sapindus  emarcjinatus.  The  tree  begins  to 
flower  about  the  middle  of  October,  and  bears  a  profusion  of  small, 
wbitisb,  inodorous  blossoms  which  attract  the  bees.  It  seems  very 
strange  that  insects  possessing  such  a  wonderful  instinct  should 
drink  the  nectar  from  the  flower  and  get  killed  in  this  way,  for 
I  found  them  dead  in  thousands  under  the  tree.  The  effect  produced 
appears  to  be  that  of  a  powerful  purgative,  and  there  are  now  num- 
bers of  bees  buzzing  about  on  the  ground  unable  to  fly.  (Thos.  H, 
Storey,  Oodeypore,  December,  1890.) 

The  bees  sent  were  Apis  indica.  It  appears  from  this  letter  that 
the  nectar  in  the  flowers  of  the  Soap -nut  tree  contains  saponin,  the 
active  principle  of  the  plant.  The  fact  here  recorded  has  not  escaped 
the  attention  of  the  Hindus,  as  Sanskrit  writers  mention  a  plant 
or  flower  growing  in  Malwa  which  they  call  Bhramara-niari, 
Bhringamari,  or  Bhramarari,  i.e.,  "bee-killing." 

Schleichera  trijuga,  WillcL 
The  seed-oil  of  this  tree,  which  is  known  in  the  Sunda  Islands 
under  the  name  "Macassar  oil,"  and  enjoys  a  great  reputation  as  a 
hair  dressing  and  means  of  removing  scurf  and  eczema,  has  been 
submitted  to  examination  by  Messrs.    Thiimmel   and  Kwasnic 
(Pharm.  ZeiL,  May  20,  p.  314).    It  was  found  that  the  seeds,  which 
contained  no  starch  grains,  yielded  to  petroleum  ether  68  per  cent, 
of  fixed  oil,  but  from  the  seeds  freed  from  epidermis  only  45-8  pet 
cent,  was  obtained  by  pressure.    The  oil  was  in  both  cases  of  the 
consistence  of  butter,  yellow,  mild  in  taste,  and  with  an  odour  of 
bitter  almonds.    It  melted  at  21°  to  22°  C,  but  after  long  standing 
the  more  solid  glycerides  separated,  melting  first  at  28°  and  appear- 
ing under  the  microscope  as  fine  needles.     The  fatty  acids,  with  the 
exception  of  3-14  per  cent,  of  free  oleic  acid,  were  present  as  glyce- 
rides.   Of  those  in  combination  70  per  cent,  consisted  of  oleic  acid, 
and  of  the  solid  fatty  acids  5  per  cent,  was  palmitic  acid  and  25  pel- 
cent,  arachic  acid,  the  characteristic  acid  of  the  groundnut.  Laurie 
acid  was  not  present,  and  of  the  volatile  fat  acids  only  acetic  acid 
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and  no  butyrio  aoid  could  be  detected.  Hydrocyanic-  acid  was 
found  in  the  oil  and  in  the  seeds,  being  determined  as  0'  03'  per  cent, 
in  the  former  and  0- 6  2  per  cent,  in  the  latter.  No  amy gdalin  could 
be  detected  in  the  seeds,,  but  hydrocyanic  acid,  benzaldehyde  and 
grape  sugar,  possibly  the  decomposition  products  of  it,  were  found. 
A  small  quantity  of  cane-sugar  was  also  separated  in  the  crystallized 
form  (Pharm.  Joumn  May  30th,  1891). 

Saponin. 

The  varying  statements  made  by  different  authors  in  respect  to 
saponin  have  induced  Dr.  Hesse  to  attempt  to  ascertain  whether  the 
substances  described  in  recent  years  under  that  name  are  identical ; 
and,  if  so,  by  what  empirical  formula  saponin  would  be  best  repre^ 
sented  (Amialen,  cc.lxi.,  371).  The  first  question  he  answers  in  th 
affirmative,,  having  arrived  at  the  conclusion  that  pure  saponin  from 
quillaia  bark  is  identical  with-  that  obtained  from  various  caryophyl-. 
laceous  plants,  and  with  senegin.  As  to  the  second,  Dr.  Hesse  favours 
the  formula  C32H32  0  17,  assuming  the  correctness  of  the  formula 
attributed  by  R-ochleder  to-  sapogenol,  the  decomposition  product, 
together  with  three  molecules  of  glucose,,  of  saponin,  and  that  the 
reaction  goes  on  in  the  normal  way,  one  molecule  of  water  being 
taken  up  for  each  molecule  of  glucose  split  off.  The  successive 
decompositions  effected  by  acids  may  then  be  represented  as  follows :  

2  CS2H52017  +  6  H20=  2  C1+H2202  +  6  C8Hi2Oa. 

Saponin..  Sapogenol. 

2  C32H52  0  17  +  5  H2Q=  C3iH510B  +5CaHl206. 

Sapogcnin. 

2  C32H520lf  +  5H20=  C10H880  15  +  4  C8H1S08. 

Saponetin. 

2  CS2H52017  +  4H20  =  2  02OH32O7  +  4C°H120G. 

Saporetin. 

(Pharm,  Journ.,  May  2nd,  1891.) 
R.  Robert  considers  that  there  are  a  series  of  saponins  of  the 
general  formula  C°H«»-»010,  several  of  which  are  known.  Saponins, 
of  the  same  formula  and  of  the  same  chemical  properties  appear  to 
have  different  physiological  characteristics,  and  show  great  differences 
in  their  poisonous  action.  The  sapotoxin  of  the  Acjroslemnia  Githarao 
(corn  cockle),   one  of   these    substances,    is  absorbed   both  by 
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subcutaneous  tissues  and  by  the  intestinal  canal,  and  thus  acts  as  a 
dangerous  poison.  It  is  recommended  that,  before  using  this  seed 
as  food,  the  shell  and  embryo  should  be  separated.  {Chem.  Cenlr., 
1891,  ii.,  176.) 

ANACARDIACEiE. 

Mango  Kernels. 

Hindu  doctors  consider  the  kernels  of  the  unripe  Mango  fruit  ta 
be  very  astringent,  much  more  so  than  the  kernels  of  the  ripe  fruits. 
Mohideen  Sheriff  and  P.  S.  Mootoosawmy  speak  highly  of  the  pow- 
dered kernels  as  a  remedy  for  diarrhoea  in  place  of  chalk  powder. 
In  times  of  scarcity  the  boiled  seeds  have  been  used  by  the  natives  as 
a  food.  An  analysis  is  here  given  of  the  kernels  of  unripe  and  ripe 
Mango  fruits : — 


Fat ...  ... 

Tannin 

Sugar  and  Gum 
Ash 

Moisture 
Residue 


"Unripe. 

Eipc. 

14-28 

14-75 

8-97 

8-45 

4- 90 

600 

1-98 

2-32 

11  22 

11-28 

58-65 

57-20 

100-00 

100-00 

The  residue  consisted  mostly  of  starch.  The  fat,  after  washing 
with  alcohol,  melted  at  34°  and  became  solid  again  at  3,U°.  {DM.) 

Anacardie  Acid  as  Hair  Dye. 

The  pigmentary  properties  of  the  viscous  liquid  secreted  under 
the  pericarp  of  the  eashew-nut  (Anaoardium  occidental^   has  ong 
b  en  known,  and  the  liquid  has  been  stated  to  yield  a  good  mdehble 
Imping  ink.  According  to  Hen-  Gawalowski  (**  £ 
W  10  b  485"),  the  ammonium  salt  of  anacardic  acid  (O  ±1  u  ), 
one  of  the Constituents  of  the  liquid,,  can  be  advantageously  used  as  a 
Teans  of  darkening  the  hair.    For  this  purpose  the  hair  i,  ffcst 
To^entd  with  an  aqueous  solution  of  the  salt  and 
with  a  comb  that  has  been  dipped  in  a  solution  of 
or  the  ammonium  anacardate  may  be  applied  m  a  pomade  *  ad, and 
instead  of  the  solution  of  ferrous  sulphate  an  oleate  of  no n  m  , bo 
employed.    It  is  stated  that  after  a  short  exposure  to  the  an  the  hair 
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so  treated  assumes  a  move  or  less  dark  colour,  which  is  tolerably 
persistent,  but  nothing  is  said  as  to  the  exact  tint.  It  is  obvious  that 
anacardio  acid  used  for  this  purpose  must  be  quite  free  from  the 
acrid  cardol  that  accompanies  it  in  the  nut.  Herr  Guwalowski  directs 
that  it  shotdd  he  prepared  by  treating  the  residue  from  the  evapora- 
tion of  an  ethereal  extract  of  the  crushed  pericarp  with  water  as 
long  as  the  washings  showed  traces  of  tannic  acid,  then  dissolving- it 
in  15  to  20  paiits  of  alcohol,  shaking  the  solution  vigorously  with 
freshly  precipitated  lead  hydrate,  filtering  and  washing  the  precipitate 
with  alcohol  and  decomposing  the  lead  salt  so  obtained  with  freshly 
prepared  sulphide  of  ammonium  and  filtering.  Upon  strongly  cooling 
the  filtrate,  which  contains  the  ammonium  salt  of  anacardic  acid  and 
excess  of  ammonium  sulphide,  and  treating  it  with  sulphuric  acid, 
the  acid  separates  at  once  as  a  soft  mass,  which  after  being  pressed 
between  filter  paper  is  dissolved  in  ammonia  and  then  remains  soluble 
in  water.  According  to  Dymock  (  Veg.  Mat.  Med.  W.  In,d.h  p,.  }99), 
a  tar  obtained  in  roasting  the  nuts,  and  largely  used  in  India  for 
tarring  wood,  contains  about  90  per  cent,  of  anacardic  acid  and 
19  per  cent,  of  cardol.    (Pharm.  Joum.,  Oct.  3rd,  1891.) 

LEGUMINOSJE. 
A  description  of  the  preparation  of  Catechu  or  Cntoh, 

The  merchants  of  Nasik,  Gangapur,  and  other  towns  engage  the 
services  of  the  Katoxis*  for  the  purpose  of  manufacturing  Catechu. 
It  is  usual  with  these  merchants  to.  descend  into  the  Concan  at  the 
termination  of  the  rains.  They  enter  into  an  arrangement  with 
Several  of  the  chief  Naiks  .to  proceed  with  them  for  the  purpose  of 
preparing  the  required  quantity  pf  Catechu.  As  the  .Katoris  are 
generally  in  debt  to  the  grain-dealers  of  the  different  villages,  near 
Which  they  reside,  the  traders  adjust  matters  with  the  grain-dealers 
by  paying  part,  and  becoming  responsible  for  the  balance  of  the  debt, 
pn  the  return  of  the  Katori  to  his  old  residence.  The  trader  being- 
joined  by  the  Katoris,  the  latter  select  a  spot  where  the  Kb.  air  trees 
{Acacia  Catechu)  are  numerous.  The  merchant  then  begins  to  erect 
an  extensive  shed,  but  as  he  has  only  one  or  two  servants  and  throe 
or  four  matchlock  men  with  him,  he  employs  the  Katoris  to  build  it. 

*  ^Tffr^f  or  SFnratf  the  name  of  a  jungle  tribe  in  Western  India,  whose 
principal  occupation  is  the  oolleotion  of  T>W  or  Catechu. 
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These  sheds  often  cover  one  or  two  begahs  of  ground.  In  the  centre 
a  temporary  dwelling  is  built,  in  which  the  merchant  resides  and 
lodges  his  supply  of  stores  for  the  consumption  of  the  Kdtoris  and  his 
own  establishment.  The  following  are  generally  the  articles  in  store : 
Rice,  ndchni,  wid,  onions,  garlic,  pepper,  salt,  turmeric,  cocoanuts, 
cumin,  asafetida,  saltish,  ghi,  oil,  tobacco,  steel,  arrack,  and  various 
sorts  of  coarse  cloths.  These  things  are  disposed  of  to  the  Katons  at 
from  50  to  75.  per  cent,  above  their  value  in  the  neighbouring 
markets. 

The  Katorisereot  their  bhoongas  or  huts  around  the  merchant's  shed, 
and  in  front  of  theft  hut  they  prepare  the  tdvoo  or  fire-place.  They 
form  the  fire-place  by  digging  a  trench  four  or  five  cubits  m  length 
and  one  in  breadth,  which  they  cover  at  the  tap  and  leave  the  ends 
open  to,  admit  the  air  to  pass  freely  through.  In  the  top  there  are 
twelve  small  round  holes  to  receive  an  equal  number  of  pots.. 

Before  they  commence  the  operation  of  cutting  any  billets  of  wood, 
they  perform  certain  propitiatory  rites,  by  worshipping  one  of  the 
Khair  trees.    Having  procured  a  cocoanut,  some  red  Pgment,  and 
a  little  frankincense,  they  select  a  tree  for  their  purpose,  rub  the  red 
pigment  on  the  trunk  near  the  root,  burn  the  frankincense  in  front 
of  it  and  then  break  the  nut -%  after  which  they  jom  their  hands 
in  a'suppUcatory  position,  and  address  themselves  to  the  tree,  asking 
tto  bless  their  undertaking,  and  to  allow  them  to  prepare  abund- 
ance of  -ood  catechu.    Having  constituted  the  tree  by  this  cere, 
mony  a^ubordinate  deity,  which  they  term  Mn  Skeo  W&na^ 
divide  the  consecrated  cocoanut  among  those  present.   Eacl fanuly 
possessing  a  fire-place  performs  a  similar  ceremony    They  make 
one  or  two  incisions  in  the  trunk  of  the  tree  during  these  but 
Will  not  cut  it  down  at  the  time,  although  these  trees  are  sometimes, 
cut  down  at  a  subsequent  period.  _ 

The  following  day  the  Katoris  proceed  into,  the  jungle  and. 
eJmL  ttlhaSir  t/ees.  They,  in  the  first  ~^f^^ 
three  blows  with  an  axe  deep  into  the  trunk  of  a  tree  * .  obtain  * 
chip  from  near  the  centre,  and  if,  upon  examination  it  appears  to 
have  attained  maturity,  that  is,  if  it  is  of  a  red  colour  ( t  imed  by 
them  marhi),  and  there  appears  a  white  crust  formed  by  the m s 
sated  juice,  they  are  satisfied  the  tree  is  a  valuable  one  and  the,  cut 
it  down.  These  people  have  a  superstitious  dread  of  bad  lu  k  attend 
ing  their  operations,  and  they  object  to  a  person  speaking  while 
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which  thoy  are  cutting,  is  in  the  act  of  falling.   The  branches, 
bark,  and  the  white  portion  of  the  wood  are  cut  away  when  the  tree 
has  been  felled,  and  it  is  then  taken  home.    The  length  varies 
from  four  to  six  feet,  and  as  the  wood  is  extremely  hard,  the  cut- 
ting of  one  billet  is  considered  sufficient  labour  for  the  day,  The 
next  day,  early  in  the  morning,  they  cut  these  billets  into  chips  ;  how- 
ever, they  are  careful  not  to  cut  more  at  one  time  than  may  be 
required  for  the  boiling  operations   of  the  day,  as  they  think 
the  chips  would  be  too  dry  on  the  second  day,    To  enable  them  more 
conveniently  to  cut  these  hard  billets  into  chips,  they  drive  three 
pieces  of  timber,  each  having  forked  branches,  of  different  lengths, 
firmly  into  the  ground  about  half  a  pace  distant  from  each  other,  and 
the  lowest  being  on  a  level  with  the  earth.   The  billet  is  placed  in  a 
sloping  position  in  the  forks,  and  lies  quite  secure  to  be  cut.  The 
chips  are  heaped  near  the  fire-place,  after  which  the  men  take  their 
breakfast,  and  then  proceed  to  the  jungle,    The  labour  attending  the 
boiling  process  always  devolves  on  the  females :  the  Kdtori's  Wife  or 
wives  (for  they  sometimes  have  two  or  three),  when  she  has  finished 
her  own  breakfast,  kindles  the  fire  in  the  tdroo,  and  then  puts  two 
handfuls  of  chips,  neither  more  nor  less,  into  ten  of  the  pots,  leaving 
the  one  at  each  end  empty  J  water  is  poured  in  until  it  rises  four 
fingers'  breadth  above  the  chips  j  this  is  ascertained  by  means  of 
a  small  stick  marked  like  a  scale,  the  lines  being  distant  from  each 
other  a  finger's  breadth. 

It  has  been  mentioned  that  there  are  twelve  holes  in  each  fire-place 
to  hold  that  number  of  pots,  but  should  the  persons  composing  the 
family  be  sickly  or  old,  they  will  most  likely  only  use  six  pots  ,  each 
ot  these  pots  will  contain  about  three  quarts  of  liquid.    The  pots 
at  each  end  are  only  used  during  the  second  and  third  stages  of  the 
process     When  the  liquid  has  been  well  boiled  and  evaporated  to  a 
finger  s  breadth  under  the  surface  of  the  chips,  they  take  the  pots 
successively  off  the  fire,  and  pour  the  liquid  into  one  of  the  empty 
ones  ;  after  it  has  been  well  boiled  in  this,  they  apply  the  scale,  and  if 
it  is  ready,  they  transfer  it  to  the  other  empty  pot.    It  is  boi  Id 
down  m  this  pot  till  it  has  attained  what  they  consider  the  requisite 
degree  of  consistency,  and  then  emptied  into  a  trough  made  of  tl  c 
Pangara  tree  ^Erytkrina  indica),  as  the  timber  is  f0ft  and  1 eacl 1 v 
absorbs  water.    The  women  now  fill  the  pots  with  fresh  chi, *  and 
the  boiling  process  is  thus  continued  until  evening  P  ' 
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Should  the  liquid  in  any  of  the  pots,  during  the  boiling  process, 
take  a  longer  time  than  usual  to  thicken,  some  of  it  is  taken  out  and 
put  into  one  of  those  pots  in  which  the  chips  remain  and  which  had 
ust  been  strained.  Whenever  they  find  thfe  liquid  overflow  the  pot 
from  excessive  ebullition,  they  sprinkle  a  little  bran  on  it  to  make  it 
subside. 

When  the  men  return  hbme  in  the  evening,  each  with  his  billet  of 
wood  they  examine  the  liquid  deposited  in  the  dul  or  trough  and, 
for  the  purpose  of  drying  the  substance  and  rendering  it  more  adhesive, 
hey  use  a  piece  of  old  liamli  (country  blanket),  with  which  hey  keep 
stirring  the  liquid  for  two  or  three  hours.    They  use  the  hamh,  as 
be  kat  (catechu)  does  not  adhere  to  it,  and  it  is  left  exposed  during 
£  night  that  it  may  cool  and  become  firm.    If  after  the  usual  time 
they  And  ,the  Ut  continues  rather  moist,  and  that  it  doe,  not 
Tpli  to  Possess  *  sufficiently  adhesive  quality,  they  bury  rt  in  the 
31  for  three  or  four  days,  after  which  it  becomes  dark  and  hard 
eat  4  of  this  description  ;  it  is  used  by  masons 

who  mix  it  with  lime. 

By  dawn  in  the  morning  tire   females   are   at  work  agaia, 
.  ,     f  th    troughs  in  masses,  and  place  it  m 

Z,Zg  of  the  value  of  eight  or  tea  MM,,  in  one  day. 
When  the  Kitoris  deliver  the  fresh  kit  to  the 
,    ed  ™  the  around  in  the  shade  to  dry,  with  a  quantity  of  nail 
placed  on  the  grounu  pM7ent  the  earth  ndher- 

ing  to  ^fJ^^Zs  is  turned  over  once  a  day,  and  gently 
^^  Wtlte^to  drying  process,  The  Mt 
pressed  with  the  hand  to  fo  ^  ^  of  ^ 

must  always  be  dried  m  the  shade,  toi  n  I 
Bun  it  would  dissolve  and  turn  black. 

to  gWiaS  the  Kitoris  permission  to  quit  their  villages. 
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The  Kdtoris  thus  employed  are  not  permitted  to  sell  kat  to  other 
persons,  and  the  merchant,  to  guard  against  any  roguery  on  their 
part,  has  their  huts  searched  daily.. 

The  heat  in  the  months  of  April  and  May  puts  a  stop  to  the  manu- 
facture, as  the  kat  will  not  thicken  and  dry  when  the  atmosphere  is 
very  warm. 

When  the  whole  supply  of  kat  has  been  dried  by  the  merchant's 
people,  it  is  piled  into  long  heaps  or  ridges,  and  previous  to  its  being 
removed  from  the  jungle  to  his  own  house,  he  deems  it  necessary  to 
propitiate  the  goddess  Bhavani.  Accordingly,  a  coarse  green  sdr/ii,  a 
clwli,  some  glass  bangles,  a  small-toothed  comb,  and  a  string  of  beads 
are  placed  on  one  of  the  heaps  of  kat ;  then  some  turmeric,  red  pig- 
ment, a  casket  or  small  box  and  comb  (^^T  "¥°Tr),  red  lead,  a 
cocoam.it,  and  frankincense  are  placed  near  the  sdrhi,  after  which  a 
sheep  and  fowl  are  sacrificed  at  the  shrine. 

It  is  said  that  the  merchant  reckons  that  he  receives  about  ten 
seers*  of  the  kat  for  the  rupee.  {Major  A,  Mackintosh,  Trans. 
Bom.  Geograph,  Soc.,  i„,  p.  331,  1338.) 

CeBsalpinia  Sappan. 

Schreder,  in  the  Berichte  der  Deutschen  Chemischen  Gesellschaft 
1872,  512,  and  1879,  506,  has  shown  that  Sappanin,  the  crys- 
talline colouring  matter  of  Sappan-wood,  is  not  identical  with 
Brasilin. 

Alhagi  camelorum. 

Aitchison  {Notes  on  Prod,  of  W.  Afghanistan  and  N.-E  Persia 
p.  8)  says  :— «  After  all  other  shrubs  and  plants  have  dried  up  owW 
to  the  autumnal  hot  winds,  this  stiU  remains  of  a  vivid  green  and 
is  eagerly  sought  for  as  fodder  by  camels,  donkeys,  and  4ats 
During  certain  seasons,  and  in  special  districts,  when  its  fruit  ' ' 
beginning  to  ripen,  the  whole  shrub  becomes  covered  with  tears  of 
glass-like  beads,  the  largest  the  size  of  a  pea;  this  is  the  Manna 
produced  on  this  shrub,  caUed  in  these  parts  tar-anjabin  which  is 
very  extensively  collected,  both  for  local  consumption  and 
exportation.''  1 


*  The  full  seer  of  eighty  rupees'  weight,  2  lbs. 
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The  ground-nut  oil  trade  in  Pondicherry. 

The  ground- nut  oil  trade  of  Pondicherry  has  increased  enormously 
during  the  last  few  years:  twenty  years  ago  the  total  quantity 
exported  amounted  to  only  1,403  casks,  the  whole  of  which  was 
taken  by  Mauritius  and  Reunion ;  during  the  twelve  months  ending 
31st  December  1890,  the  total  shipment  rose  to  18,485  casks,  7,503 
being  consigned  to  Rangoon  and  Moulmein ;  large  quantities  were 
also  taken  by  Calcutta,  Coconada,  Singapore,  and  Penang.    The  oil 
trade  with  Burmah,  which  scarcely  existed  eight  years  ago,  has 
now  risen  to  a  steady  demand  for  about  700  candies  a  month. 
The  oil  is  put  up  in  English  beer  hogsheads  holding  440  lbs.  each, 
and  in  Cochin  oil  casks  containing  550  lbs.  each.    The  tabulated 
tables  given  below  show  the  total  shipments,  and  the  highest, 
lowest,  and  average  prices  for  certain  given  periods.    The  ground- 
nut kernels  are  crushed  exclusively  by  the  ancient  wooden  presses 
of  exactly  the  same  pattern  which  have  been  used  for  several 
centuries;  about  1,200  of  these  mills  are  employed  in  crushing  the 
kernels— 800  at  Vilvanur,   a  village   in   the  Villapuram  taluq, 
eighteen  miles  west  of  Pondicherry,  and  400  in  Pondicherry  and  the 
neighbouring  communes:  the  trade  is  entirely  in  the  hands  of  native 
operators,  who  buy  and  crush  the  nuts,  and  ship  and  sell  the  oil 
without  the  intervention  of  any  European  agency.    A  company 
was  started  at  Pondicherry  a  few  years  back  for  erecting  and  work- 
in-  a  huilerie  to  be  worked  by  steam  power,  and  in  due  time  the 
mSl  commenced  crushing,  but  the  results  were  unfavourable,  the 
cost  of  working  and  of  the  raw  material  being  largely  m  excess  of 
the  value  of  the  oil  produced;  after  persevering  for  upwards  of  two 
years  company  No.  1  decided  to  close  up  the  concern  by  liquidation ; 
but  for  some  time  no  purchaser  could  be  found,  and  it  was  therefore 
resolved  to  sell  off  the  property  by  public  auction,  but  "bidders,'' 
were  not  forthcoming,  and  as  a  last  expedient  the  factory -  en  bloc 
was  transferred  to  a  small  party  composed  of  original  shareholders 
for  a  mere  song.    This  company  No.  2  soon  came  to  grief  and 
findino-  the  losses  on  working  to  be  more  than  they  cared  to  bear, 
the  mill  was  again  closed  and  advertised  for  sale.    After  a  con- 
siderable delay  a  Calcutta  firm  bought  the  property,  and  having 
made  various  improvements  in  the  machinery,  set  vigorously  to 
work  at  crushing,  but  with  no  better  result  than  that  obtained  by 
companies  Nos.  land  2;  and  the  factory  was  again  closed  for  the 
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third  time  in  about  as  many  year?,  and  company  No.  3  retired.  And 
now  the  end  of  Pondichcrry  huilerie  has  come,  and  the  machinery  is 
being  taken  down  and  conveyed  to  Bangalore,  where  it  is  to  be 
re-erected  and  worked  for  crushing  ground-nut  kernels  :  Bangalore 
has  already  one  steam  oil  mill,  and  it  has  to  be  seen  whether  two 
can  be  made  to  pay.  The  complete  failure  of  the  several  attempts 
made  to  work  the  Pondicherry  factory  is  attributed  to  various 
causes,  of  which  the  following  are  the  chief  : — First,  the  inefficiency 
of  the  machinery  generally,  and  of  the  engine  and  boiler  in  parti- 
cular, which  caused  an  extravagant  consumption  of  fuel  to  obtain 
minimum  results  ;  second,  the  absence  of  a  practical  engineer 
thoroughly  acquainted  with  oil  crushing  machinery ;  third,  the  want 
of  a  sufficient  working  capital  so  as  to  purchase  the  raw  material, 
fuel,  &c,  in  advance,  when  prices  were  low;  and  fourth,  the  want  of 
unanimity  among  the  owners.  The  results,  however,  were  so  far 
valuable,  that  they  demonstrated  the  fact  that  the  crushing  of 
ground-nut  kernels  by  improved  steam  machinery  of  a  modern  type 
would  yield  large  profits,  provided  it  was  efficiently  supervised  and 
economically  worked:  it  was  found  that  the  outturn  from  steam 
crushing  was  nearly  4  per  cent,  greater  than  what  was  obtained 
from  native  presses,  while  the  quality  of  the  oil  was  so  much 
superior  that  it  fetehed  fully  3£  per  cent,  more  in  the  Burmah, 
Singapore,  and  Indian  markets.  The  export  of  the  ground-nut  oil 
trade  developed  only  about  1875,  when  9,150  casks  were  shipped, 
including  1,581  to  Bordeaux,  1,036  to  Marseilles,  572  to  London, 
207  to  Havre,  and  200  to  Martinique  ;  but  the  trade  with  Europe 
stopped  when  Marseilles  began  crushing  on  a  large  scale,  and 
during  the  last  twelve  years  there  have  been  no  transactions. 
The  use  of  the  oil  for  cuisine  purposes  is  extending  every  year, 
especially  among  all  classes  of  Indians,  and  particularly  with 
Indian  emigrants  working  in  foreign  countries.  The  12,000  casks 
shipped  yearly  to  Burmah  and  Mauritius  are  consumed  chiefly  by 
Indians,  and  it  is  likely  that  Natal  and  other  places  where  Indian 
labour  is  employed  will  presently  become  large  consumers.  Ground- 
nut oil  is  not  much  used  by  Europeans,  as  the  taste  of  the  kernel  is 
rather  strong,  unless  properly  manipulated  ;  many  native  cooks,  how- 
ever, clarify  it  so  thoroughly  that  it  is  rendered  tasteless,  and  equal, 
if  not  superior,  to  ordinary  olive  and  salad  oils.  The  process  is  a. 
very  simple  one,  but  great  care  and  judgment  are  necessary  to  insure 
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success :  if  the  clarifying  secret  were  better  known,  the  oil  would,  no 
doubt,  to  a  large  extent,  take  the  place  of  ghee  ;  it  is  much  better  for 
cooking  purposes,  far  cheaper,  and  more  readily  transported,  while 
it  cannot    be  easily    adulterated.    The  consumption  of  the  huilc 
d'arachides  seems  to  follow  on  the  track  of  Indian  emigrants  :  in  1880 
there  were  but  very  few  Indians  settled  in  Singapore,  Penang,  &c, 
and  in  that  year  the  export  of  ground-nut  oil  amounted  to  only  10 
casks;  in  1890  the  shipments  to  these  two  ports  amounted  approxi- 
matively  to  1,800  candies.    The  future  of  the  export  oil  trade  seems  to 
wear  a  decidedly  bright  appearance,  and  there  is  no  apparent  reason 
why  the  development  of  the  last  few  years  should  not  continue  a* 
the  same  ratio  for  at  least  some  years  to  come.    The  value  of  the 
traffic  to  Pondicherry  is  very  great :  besides  the  labour  required  to 
work  the  native  mills,  employment  is  given  to  a  large  number  of 
coopers  and   others  in  preparing   and  shipping  the  casks.  The 
following  statement  shows  the  total  number  of  casks  exported  for 
the  periods  named  below  : — 

Number  of  casks         1835.        1830.       1887.       1838.       1889  1890. 

exported    10,403    10,255    17,727   16,093   19,365  18,485 

It  will  be  seen  by  the  above  that  the  shipments  during  the  last  four 
years  have  not  materially  changed;  the  period  of  1889  was  excep- 
tional, the  ground-nut  crop  being  unusually  large,  and  the  prices 
generally  low. 

The  statement  given  below  exhibits  the  highest,  lowest,  and 
average  rates,  per  French  candy  of  529  lbs.  English,  during  the 
several  years  mentioned  :  — 

1875.         1880.        1885.  1890. 
Rs.  a.     Rs.  a.    Rs.  a.    Rs.  a. 

Highest  quotations  per  candy  ...    49    0     70    0     67    0     86  0 

Lowest  per  candy    32  12     51  14     52    0     55  0 

Average     do   40    3     59    8     55  14     62  4 

The  exceptional  low  prices  for  1875  arc  accounted  for  by  the  un- 
expected heavy  crop  of  kernels,  which  was  greatly  in  excess  of  the 
foreign  demand,  which  caused  the  rates  to  rule  low,  and  to  offer 
unusually  good  advantages  to  local  crushers.  (Times  of  India, 
March  31st,  1891.) 

Pondicherry,  27ih  April  1893.— The  number  of  casks  exported 
in  1892  was  the  lowest  since  1887,  in  which  year  the  purchases  for 
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Upper  Burma  first  commenced.  The  high  price  of  kernels  through- 
out the  season  was  no  doubt  the  main  cause  of  the  falling  off,  but  it 
is  noticeable  that  there  was  a  considerable  decrease  in  1891,  when 
both  nuts  and  oil  were  comparatively  cheap.  The  average  number 
of  casks  shipped  yearly  from  1887  to  1890,  both  inclusive,  was  18,068, 
as  compared  with  15,390  for  1891  and  1892.  The  average  quota- 
tions of  the  oil,  for  the  same  periods,  were  Its.  59  and  Rs.  70, 
respectively,  per  French  candy  of  529  lbs.  The  trade  with  Calcutta, 
the  Straits  and  Coast  ports  shows  no  signs  of  improvement,  while 
Mauritius  and  Bourbon  figures  remain  pretty  much  the  same  as  in 
former  years.  The  ground-nut  oil  trade — at  least  so  far  as  its  con- 
sumption is  concerned — is  an  enigma.  In  Bourbon  and  Penang, 
where  Indians  monopolise  the  labour  markets,  very  little  of  this 
generally  indispensable  culinary  article  is  used,  while  in  both  Upper 
and  Lower  Burma  the  consumption  is  enormous,  although  the  Indian 
population  is,  comparatively,  very  much  less  than  it  is  in  the  former 
colonies.  We  must  assume  that  the  native  Burmese  is  the  better 
customer  of  the  two.  The  price  of  the  oil  has  risen  in  greater  pro- 
portion than  that  of  ground-nuts.  In  1875  the  highest  quotation 
was  Bs.  49  per  candy  and  the  lowest  Bs.  32-12-0,  when  in  1892 
the  rates  were  Bs.  86-8-0  and  Bs.  69,  respectively.  As  in  the  case 
of  the  kernels — which  are  grown  almost  exclusively  on  British  soil — 
the  great  bulk  of  the  ground-nut  oil  shipped  at  Pondicherry  is 
manufactured  in  English  territory,  the  village  of  Valavanur,  a 
station  on  the  Pondicherry- Villapurarn  Railway,  supplying  the 
greater  part.  The  trade  is  entirely  in  the  hands  of  native  operators. 
The  approximate  value  of  last  year's  shipments  may  be  taken  at  llj 
lakhs  of  rupees.  For  the  current  year  the  prospects  are,  so  far, 
encouraging.  In  spite  of  the  high  prices  of  the  kernels,  the  ship- 
ments from  the  1st  January  to' the  31st  March  amounted  to  3,928 
casks,  as  compared  with  an  average  of  3,888  casks  for  the  same  period 
during  the  preceding  four  years.  The  average  price  was  Rs.  73,140 
per  candy,  the  highest  Rs.  79-8-0,  and  the  lowest  Rs.  65-8-0,  against 
Rs.  67-5-0,  Rs.  83-8-0,  and  Rs.  58-12-0,  respectively.  (Madras 
Mail.) 

Crotalaria  paniculata. 

Dr.  Mootoosawmy,  in  March  1890,  sent  a  specimen  of  this  plant 
for  identification.  It  is  used  as  a  fish  poison  in  Tanjore  and  other 
places  in   Southern   India,  and  is  known  by   the  Tamil  name 


150 


APPENDIX. 


Valithc-pundu.  An  alcoholic  extract  of  the  plant  had  a  strong 
odour  of  henbane,  and  contained  a  soft  resin,  a  tannin,  and  an 
alkaloid,  the  latter  being  the  active  principle.    (D. II.) 


Crotalaria  retusa,  Linn.  Hot.  Mag.,  t.  2561  ;  Meede,  Hort.  Mall,  ix.,  I.  25. 

Greshoff  (Med.  uit.  Stands  Plant,  vii.,  p.  31)  has  shown  that  the 
leaves  of  this  common  plant,  the  Bil-jhanjhan  of  Bengal,  the  Ghagri 
of  Bombay,  and  Potu-galli-gista  of  Southern  India,  contain  a  con- 
siderable quantity  of  indican  ;  and  that  the  seeds  contain  an  alkaloid 
which  is  a  strong  poison,  and  is  probably  closely  related  to  the  poison- 
ous alkaloids  of  Cytisus,  Ulex,  Spartium,  and  Lupinus. 

The  same  base  was  found  in  larger  quantity  in  the  seeds  of 
C.  striata,  DO.  Bot.  Mag.,  t.  3200  ;  Reich.  Icon.  Exot.,  t.  232. 
t 

Millettia  atropurpurea,  Bent.  Wall.  Fl.  As.  Rar.,  t.  78. 

Greshoff  (Med.  uit.  SHands  Plant,,  vii.,  p.  33)  has  shown  that  the 
seeds  contain  a  glucoside  similar  to,  if  not  identical  with,  saponin. 
The  plant  is  employed  as  a  fish  poison  in  the  Dutch  East  Indies  ; 
it  is  also  a  native  of  Martaban,  Tenasserim,  Malacca,  and  Penan  g. 

Pithecololbium  bigemimim,  Mart. 

According  to  Greshoff,  the  bark  contains  0-8  per  cent,  of  a  non- 
volatile, amorphous  alkaloid,  which  forms  crystalline  salts,  and 
separates  as  a  heavy,  yellow  oil  on  the  addition  of  alkalies  to  solu- 
tions of  the  latter.  With  ICO  parts  of  water,  it  forms  a  turbid 
liquid,  which  on  warming  assumes  the  appearance  of  milk,  but 
becomes  clear  on  the  addition  of  an  acid.  The  solutions  have  a 
burning  taste,  and  give  the  usual  alkaloid  reactions.  It  has  a  strong 
corrosive  action  on  the  skin,  and  is  fatal  to  fish  in  a  dilution  of 
1  •  400  000.  The  same  compound  appears  also  to  occur  in  P.  Soman, 
Benth.  ■  (Meded.  uit  SUands  Plant.,  vii.,  p.  38.) 

Derris  elliptica,  Benth.  Wight,  Ic.  t.  420. 

The  roots  of  this  handsome  climbing  shrub,  according  to  the 
Kew  Report  of  1877,  afford  •  a  useful  insecticide  for  agricultural 
purposes,  and  are  also  used  to  kill  fish.  The  Malays  are  said  to  use 
the  bark  as  one  of  the  ingredients  of  their  arrow  poison. 
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AccordingtoGreshoff  (Meded.  uit.  &  I  mid s  Plant.,  vii.,  p.  12)  it  has 
a  powerfully  poisonous  action  on  fish,  a  decoction  of  the  roots  being 
fatal  oven  when  diluted  with  300,000  parts  of  water.  The  only  active 
constituent  isolated  is  a  resinous  substance  termed  derrid,  which 
does  not  contain  nitrogen,  and  is  not  a  glucoside ;  it  readily  dissolves 
in  alcohol,  ether,  chloroform,  and  amyl  alcohol,  but  is  very  spar- 
ingly soluble  in  water  and  potash  solution.  On  fusion  with  potash, 
it  yields  salicylic  and  protocatechuic  acids.  It  occurs  almost  entirely 
in  the  cortex  of  the  root,  but  has  not  yet  been  obtained  pure.  Its 
alcoholic  solution  has  a  slightly  acid  reaction,  and  a  sharp  aromatic 
taste,  causing  a  pai"tial  insensibility  of  the  tongue,  which  remains 
for  hours.  A  solution  of  1  part  in  5  millions  is  almost  instantly 
fatal  to  fish.  A  very  similar  compound  is  found  in  the  seeds  of 
Pachyrhizus  angulatus,  Rich.,  a  decoction  of  which  is  quickly  fatal  in 
a  dilution  of  1:125,000.  It  is  probably  identical  with  derrid,  but 
until  this  has  been  experimentally  proved  it  may  be  distinguished 
as  Pachgrhizid.  It  is  very  readily  prepared  from  Pachyrhizus,  which 
occurs  in  all  tropical  countries,  as  the  tannin  compounds,  usually  so 
difficult  to  separate,  are  not  found  in  this  plant.  The  seeds  also 
contain  a  non -poisonous,  crystalline  compound,  which  is  readily 
soluble  in  alcohol,  and  has  at  30°  the  consistence  of  butter. 

Sophora  tomentosa,  Linn. 

The  plant  formerly  renowned  as  a  medicine  ("  Anticholerica  Rum- 
phii "  )  contains  a  poisonous  alkaloid,  soluble  in  ether,  which  is 
contained  in  largest  quantity  in  the  seeds.  A  small  quantity  of  this 
substance,  received  by  Professor  Plugge  as  a  thick  red -brown  fluid, 
when  tested  physiologically,  gave  results  indicating  the  probability 
that  it  is  identical  with  cytisine,  the  alkaloid  of  laburnum  seeds,  and 
this  probability  was  strengthened  by  the  results  of  such  chemical 
and  spectroscopical  tests  as  were  possible  with  the  small  quantity  of 
material  available  (Archiv.  d.  Pharm.,  ccxxix.,  561).  Alkaloids  have 
previously  been  found  in  S.  speciosa  and  S.  angustifolia,  but  have 
not  been  closely  investigated. 

Abrin. 

P.  Ehrlich  {Deutsche  Med.  Wohenschrift,  1891,  No.  14)  com- 
pares the  toxic  properties  of  Abrin  with  those  of  Rioin.  Injected 
hypodermically,  he  finds  abrin  (Merck's)  to  be  only  half  as  poisonous 
as  riciu ;  taken  internally,  it  is  still  less  active. 


152 


AIM'liNIHX. 


Subcutaneous  injections  in  mice  seldom  produce  the  necrosis  so  com- 
monly observed  when  ricin  is  injected,  but  invariably  cause  epilation 
at  the  seat  of  the  injection.    On  the  other  hand,  the  action  of  abrin 
upon  the  conjunctiva  is  much  more  powerful  than  that  of  ricin.  Ehrlich 
has  succeeded  in  producing  an  immunity  to  the  action  of  abrin 
similar  to  that  obtained  with  ricin  (cf.  Vol.  III.,  p.  305).  Animals 
thus  rendered  refractory  present  a  general  and  local  immunity  to 
the  action  of  the  poison  ;  they  bear  without  injury  doses  four  times 
as  large  as  those  which  would  prove  fatal  to  an  unprotected  animal, 
whether  administered  internally  or  injected  beneath  the  skin.  Abso- 
lute immunity  of  the  conjunctiva  to  the  action  of  abrin  may  be 
obtained  by  its  internal  administration  for  several  weeks.  From 
these  facts  the  author  concludes  that  a  substance,  which  he  calls 
anti- abrin,  is  developed  in  the  blood  which  completely  counteracts 
the  action  of  the  poison. 

Immunity  to  the  action  of  abrin  affords  no  protection  against  the 
action  of  ricin,  nor  does  the  administration  of  riein  lessen  the  ac- 
tivity of  abrin;  a  rabbit  whose  conjunctiva  had  been  rendered  insus- 
ceptible to  the  application  of  solid  ricin  suffered  from  an  intense 
conjunctivitis  when  a  solution  of  1  :  10000  of  abrin  was  applied  to 
the  part. 

ROSACEA. 
Otto  of  Roses- 

The  results  of  the  investigations  on  Rose  OA,  which  have  been 
carried  on  for  a  long  time  in  the  Pharmaceutical  Institute  of  Breslau 
TTniversitv  bave  been  published  by  U.  Eckart  (  Arohvo.  der 
Pharmacl,  229  [1891],  355).  A  body  C»H»0,  which  is  called 
«  Rhodinol  »  forms  the  chief  constituent  of  both  German  and  Turkish 
it  boils  at  2 16°— 217°,  and  shows  all  the  reactions  of  an  alcohol. 
Uh  acetic  or  benzoic  anhydride  it  forms  esters  which,  however, 
during  distillation,  dissociate  again  into  their  oanrttun  s_  By  treat- 
ment with  halogen  hydro-acids,  Rhodinol  chloride  O  H1  CI,  Rho- 

v      WHAp  fW7I  and  so  on,  are  obtained.    Oxidation  withpotas- 
'   ^if^  andsulpW.id  converts  Rhodinol  into  an  alde 
ZZ  which  the  author  calls  "Rhodmal"  and  winch  isbelievec  to  be 

d^cal  with  Oitral.    By  phosphoric  anhydride  RJiodinal  »ta - 

formed  in  Dipentene  in  abstracting  a  molecule  of  watei.    {Bm .  « 

Schimmel    Co.,  Oct.,  1891.) 
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C0MBBETACE2E. 
Myrobalans. 

G.  ZoelfeU  (Arch,  der  Pharm.,  1891,  123—160)  states  that 
the  tannin  of  myrobalans  is  a  mixture  of  two  tannins,  one  of  which 
is  the  glucoside  of  gallic  acid,  yielding  upon  hydrolysis  gallic  acid 
and  sugar  (dextrose)  ;  the  other  tannin  present  is  a  tannic  acid 
proper  of  the  formula  Ol0H19Ol°, which  at  100°  0.  loses  two  molecules 
of  water.  The  anhydrous  acid  C1J:HGOs  is  called  ellagic  acid  (the 
formula  of  which  is  generally  given  as  C11:H90B)  ;  the  hydrated 
acid  C1°H11'010  is  called  ellaggenic  acid  ;  the  latter  forms  a  pcnta- 
acetyl  derivative,  indicating  five  and  four  hydroxyl  groups,  respec- 
tively, in  the  acids.  The  tannins  were  separated  by  fractional 
precipitation  with  lead  acetate,  subsequently  purified  by  precipitation 
with  sodium  chloride  and  solution  in  acetic  ether. 

Terminalia  chebula. 

Mr.  A.  Campbell  Stark  submitted  a  paper  on  the  "Preliminary 
Proximate  Analysis  of  a  sample  of  commercial  Myrobalans  "  to  the 
Pharmaceutical  Conference,  August,  1892. 

A  finely  powdered  and  well -mixed  sample  yielded  7*05  per  cent, 
of  moisture  and  2*3  per  cent,  of  ash — 

Petroleum  Ether  Extract  ...  (        fatt^  acid        -  '482 

LWax   -428 

f Gallic  acid    3-02 

Ethereal  Extract   J  ^annin    .  1,80 

}  Green  resin    ...        ...  '54 

Lb  rown  resin  ...       ...  *97 

r  Tannin   18-80 

Alcoholic  Extract  <  Bitter  principle        ...  1-9 

L  Glucose    1-13 

Saccharose    1-25 

Phlobaphane...         ...  »86 

Colouring  matter  ...  «35 
Pale  green  substance  .. .  *71 

Aqueous  Extract   5-10 

The  soft  green  resin  found  in  the  ethereal  extract  is  presumably  the 
"  Myrobalaminc  "  of  Dr.  Apery.  The  tannin  was  estimated  in  the 
aqueous  solution  of  the  alcoholic  extract  by  means  of  copper  acetate, 
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including  that  also  found  in  the  ether  extract :  it  amounted  to  20-G 
per  cent.,  a  lower  percentage  than  that  quoted  by  other  investigators, 
who  give  the  average  of  tannin  in  myrobalan  from  20  to  40  per  cent. 

Terminalia  belerica,  itoxb. 
We  have  made  the  following  experiments  with  the  seeds  of  the 
large-fruited  variety  of  this  tree  (see  Vol.  II.,  p.  5,  et  seq.)  :— 9-5 
grams  of  the  kernels,  equal  to  22  in  number,  pulped  with  raw  meat 
were  eaten  by  a  fasting  cat  at  11-40  A.M.  At  2-30  P.M.  the  animal 
vomited  several  times,  ejecting  a  number  of  worms  and  some  fluid, 
but  no.meat.  4  p.m.  vomited  bile-stained,  frothy  fluid,  looks  some- 
what distressed.  No  other  symptoms  were  noticed,  and  on  the 
following  morning  the  cat  was  in  its  normal  state. 

Our  experiments  thus  appear  to  indicate  the  absence  of  any 
narcotic  principle,  but  a  substance  which  possesses  emetic  properties 
is  probably  present. 

MYKTACEiE. 

Clove  Culture  in  Zanzibar.* 

Zanzibar  is  noted  for  being  the  principal  source  of  the  world's 
supply  of  cloves,  and  a  report  on  the  cultivation  of  this  article  of 
domestic  economy  may  prove  of  interest. 

When  speaking  of  Zanzibar,  we  include  the  islands  of  Zanzibar 
and  Pemba,  three-fourths  of  the  entire  crop  of  cloves  being  produced 
in  Pemba.  Those  grown  on  the  island  of  Zanzibar  are  reckoned  of 
superior  quality  and  command  the  better  price,  but  this  is  probably 
due  to  the  fact  that  the  owners  reside  here,  and  can  thus  give  their 
affairs  the  benefit  of  direct  supervision. 

Certainly  the  conditions  for  their  successful  cultivation  are  most 
favourable  at  Pemba,  where  the  rainfall  exceeds  that  of  Zanzibar,  but 
the  management  being  left  to  careless  overseers,  the  result  is  the 
cloves  are  imperfectly  cured  and  (but  little  care  being  observed  in 
handling)  are  frequently  marketed  in  an  inferior  condition. 

The  clove  tree  was  first  introduced  into  this  country  by  the  then 
Sultan,  Seyed  Said  bin  Sultan,  about  the  year  1830,  since  which 
time  its  cultivation  has  gradually  extended,  until  it  is  now  the  chief 
industry  of  the  islands.   

*  Report  of  Consul  Pratt.  Reprinted  from  tho  Oil,  Taint,  and  Drug 
Reporter. 
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The  industry  received  a  check  in  1872,  the  date  of  the  great 
hurricane.  At  least  nine-tenths  of  the  trees  wore  destroyed  at  that 
time,  so  the  large)-  part  of  those  now  standing  are  of  new  growth. 

A  peculiarity  of  the  clove  tree  is  that  every  part  is  aromatic,  but 
the  greatest  strength  is  found  in  the  bud,  which  is  the  "clove  "  of 
commerce.  The  finest  quality  of  cloves  are  dark  brown  in  colour, 
with  full,  perfect  heads,  free  from  moisture. 

In  the  cultivation  of  the  clove,  the  first  thing  to  be  done  is  the 
starting  of  the  shoot.  The  seeds  are  planted  in  long  trenches  and 
are  kept  well  watered  until  after  sprouting.  In  the  course  of  forty 
days  the  shoots  appear  above  ground.  They  are  carefully  watered 
and  looked  after  for  the  space  of  two  years,  when  they  should  be 
about  3  feet  in  height.  They  are  then  transplanted,  being  set  about 
30  feet  apart,  and  are  kept  watered  till  they  become  well  rooted. 
From  this  time  on  the  young  trees  require  only  ordinary  care,  though 
the  best  results  are  obtained  when  the  ground  about  the  trees  is  well 
worked  over  and  kept  free  from  weeds. 

The  growth  of  the  tree  is  very  slow,  and  five  or  six  years  are 
required  for  it  to  come  into  bearing,  at  which  time  it  is  about  the 
size  of  an  ordinary  pear-tree,  and  is  usually  very  shapely.  It  is  a 
pretty  sight  to  see  a  young  plantation  just  coming  into  bearing. 
The  leaves,  of  various  shades  of  green  tinged  with  red,  serve  to  set 
off  the  clusters  of  dull-red  clove  buds. 

As  soon  as  the  buds  are  fully  formed  and  assume  this  reddish  colour, 
the  harvesting  commences,  and  is  prosecuted  for  fully  six  months  at 
intervals,  since  the  buds  do  not  form  simultaneously,  but  at  odd 
times  throughout  the  whole  period.  The  limbs  of  the  tree  being 
very  brittle,  a  peculiar  four -sided  ladder  is  brought  into  requisition 
and  the  harvesting  proceeds  apace. 

As  fast  as  collected,  the  buds  are  spread  out  in  the  sun,  until  they 
assume  a  brownish  colour,  when  they  are  put  in  the  storehouse  and 
are  ready  for  market. 

A  ten-year-old  plantation  should  produce  an  average  of  20  pounds 
of  cloves  to  a  tree.  Trees  of  twenty  years  frequently  produce 
upwards  of  100  pounds  each. 

The  present  season,  commencing  with  July,  1889,  is  very  favour- 
able, and  the  crop  will  exceed  that  of  any  previous  season.    It  will 
in  all  probability,  amount  to  13,000,000  pounds,  averaging  a  local 
value  of  10  cents  per  pound. 
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The  Sultan  derives  no  inconsiderable  portion  of  his  revenue  from 
this  source,  since  the  duty  is  levied  at  30  per  cent,  ad  valorem,  thus 
placing  to  the  Sultan's  credit  for  the  present  year  nearly,  if  not 
quite,  $400,000. 

Besides  the  clove  buds,  the  stems  are  also  gathered,  and  form  an 
article  of  commerce,  commanding  about  one -fifth  of  the  price  of 
cloves  and  having  about  the  same  percentage  of  strength.  To  this 
circumstance  is  due  the  fact  that  ground  clove  can  frequently  be 
purchased  in  the  market  at  a  lower  price  than  whole  cloves. 

For  the  past  fifteen  years  the  cultivation  of  cloves  has  been  the  • 
chief  occupation  of  the  Arab  planters,  and  has  always  netted  good 
returns.    It  seems  probable  that  it  will  continue  to  be  a  profitable 
crop,  since  the  consumption  of  the  article  appears  to  keep  pace  with 
the  inevitable  increase  of  production. 

Up  to  the  present  time  the  plantations  have  been  worked  with 
slave  labour  at  comparatively  small  expense  ;  but  with  stoppage  of 
slave  supplies  from  the  mainland,  great  difficulty  will  be  experienced 
by  the  planters  during  harvest  time.  One  result  will  be  an  increase 
in  expenses ;  but  what  the  planters  have  most  to  fear  is  that  the 
curtailment  of  the  labour -supply  will  entail  a  direct  loss  by  rendering 
it  impossible  to  harvest  the  crop  until  after  it  has  blossomed,  when 
it  would  be  unfit  for  the  uses  of  commerce. 

Oil  of  Cloves. 

The  value  of  this  oil  depending  upon  the  quantity  of  eugenol 
present,  H.  Thorns  proposes  the  following  method  of  assay,  depend- 
ing upon  the  formation  of  benzoyl-eugenol  (see  Am.  Jour.  Pharm., 
1891,  406) :  5  gms.  of  the  oil,  20  gms.  solution  of  sodium  hydrate 
(15  per  cent.),  and  6  gms.  benzoyl  chloride  are  placed  in  a  tared 
beaker  of  150  cc.  capacity  and  thoroughly  mixed,  this  causing  the 
mixture  to  become  quite  hot ;  after  cooling  50  cc.  water  are  added 
and  heat  applied  until  the  crystalline  mass  melts,  and  again  allowed 
to  become  cold;  the  clear  liquid  is  run  through  a  weighed  filter  (dried 
at  101°C  )  and  the  same  operation  of  washing  the  crystals  repeated 
twice  with  50  cc.  water.    To  remove  the  sesquiterpene,  which  may 
contaminate  the  benzoyl-eugenol,  the  crystals  have  to  be  washed 
with  alcohol ;  this  is  effected  by  adding  to  the  still  moist  crystalline 
mass  in  the  beaker  25  cc.  alcohol  of  90  per  cent.,  warming  until 
solution  is  effected,  rotating  the  solution  until  the  crystals  begin  to 
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separate  again,  then  allowing  the  contents  of  the  beaker  to  cool  to 
7°  C. ;  transferring  to  the  weighed  filter  and  washing  with  a  little 
90  per  cent,  alcohol  until  the  filtrate  measures  25  cc.  ;  the  filter  with 
contents  is  then  at  once  transferred  to  the  beaker,  dried  at  101°  0.  and 
weighed.  To  the  weight  of  the  benzoyl-eugenol  must  be  added  O550 
gin.,  the  amount  soluble  in  25  cc.  90  per  cent,  alcohol;  this  weight 
multiplied  by  164  (the  molecular  weight  of  eugenol)  and  divided  by  268 
(the  molecular  weight  of  benzoyl-eugenol)  gives  the  amount  of 
eugenol  in  5  gms.  oil ;  for  the  percentage  multiply  again  by  twenty. 

An  examination  of  sixteen  samples  showed  the  eugenol  to  vary 
from  70'87  per  cent,  to  90 "64  per  cent.  ;  the  oil  distilled  from  the 
stems  was  found  (contrary  to  expectations)  to  contain  a  high  percent- 
age of  eugenol,  83 — 85  per  cent.  ;  the  specific  gravity  of  the  oil  was 
not  found  to  agree  with  the  percentage  of  eugenol  as  the  following 
show:  1-059  =  83-2  per  cent. ;  1065  =  80-89  per  cent. ;  1-065  =  82-77 
per  cent.  ;  1-0615=84-10  percent.;  1-0655  =  90-64  per  cent. ;  1-061  = 
81*18 ;  this  led  to  the  belief  that  there  must  be  a  third  constituent 
present  in  the  oil,  for  if  there  were  only  eugenol  and  sesqui -terpen  e 
the  specific  gravity  should  vary  in  accordance  with  the  percentage  of 
eugenol.  (Pharm.  Centralhalle,  1891,  589.  Am.  Journ.  Pharm., 
Jan.,  1 892.) 

PASSIFLOBE^E. 

Carpaine,  the  alkaloid  in  the  leaves  of  Carica  Papaya. 

A.  new  alkaloid  has  recently  been  detected  in  papaw  leaves  by 
M.  Greshoff,  of  the  Chemico-Pharmacological  Laboratory  at  Buiten- 
zorg  in  J ava.  It  was  obtained  by  digesting  the  powdered  leaves  in 
spirit  acidulated  with  acetic  acid,  removing  the  spirit  by  distillation,  and 
treating  the  resulting  extract  with  water  so  as  to  leave  behind  resin 
and  chlorophyll.  The  aqueous  solution  was  then  shaken  repeatedly 
with  ether,  and  carbonate  of  soda  was  added  until  an  alkaline  reaction 
was  evident.  The  precipitate  thus  obtained  was  readily  soluble  in 
ether,  and  on  evaporation  of  the  ether  the  «'  carpaine  "  was  obtained 
in  colourless  rosettes  of  crystals  to  the  extent  of  about  0-25  per  cent, 
of  the  leaves  employed.  Although  the  freshly  pecipitated  alkaloid 
is  readily  soluble  in  ether,  when  once  crystallized  it  redissolves  but 
slowly,  so  that  the  crystals  can  be  purified  and  rendered  perfectly 
white  by  washing  with  a  little  ether,  but  the  percentage  obtained  is 
thus  reduced  to  0-15  per  cent.    On  a  largo  scale  the  lime  and 
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petroleum  method  gives  very  good  results,  about  0-19  per  cent.,  and 
would  probably  be  preferred  on  the  score  of  expense.  Comparative 
experiments  made  on  the  youug  and  old  leaves  freed  from  the  stalks 
show  that  the  old  leaves  afford  when  dried  0-072  per  cent,  of  the 
alkaloid,  the  young  leaves  0'25  per  cent.,  and  that  on  an  average  a 
papaw  plant  can  be  calculated  to  afford  30  grams  of  the  alkaloid  per 
year  from  the  leaves.  The  hydrochlorate  of  carpaine,  which  contains 
about  82  per  cent,  of  the  pure  alkaloid,  is  freely  soluble  in  water.  As 
yet  comparatively  little  is  known  of  the  physiological  action  of  the 
alkaloid.  It  appears,  however,  to  act  more  especially  upon  the  heart, 
slowing  its  action.  The  lethal  dose  for  a  fowl  of  500  grams  weight 
was  found  to  be  about  200  milligrams.  In  a  fowl  of  350  grams 
weight  no  poisonous  symptoms  were  produced  with  50  milligrams  of 
the  alkaloid  ;  with  100  milligrams  symptoms  of  poisoning  occurred  in 
ten  minutes  after  injection  into  the  breast  muscles,  but  after  twenty - 
five  minutes'  the  animal  recovered  its  normal  condition.  The  bird 
lay  on  its  side  and  breathed  deeply  in  a  jerky  manner,  and  showed 
slight  convulsive  movement  of  the  whole  body,  but  no  irritability 
was  noticed.  Further  observations  are  necessary  to  determine  the 
usefulness  or  otherwise  of  the  alkaloid  in  medicine  ;  should  it  prove 
of  utility,  there  can  be  no  difficulty  in  obtaining  it  in  almost 
unlimited  quantity  and  in  a  definite  crystalline  condition.  The 
alkaloid  is  easily  precipitated  from  its  solutions  by  the  alkaloid 
reagents.  The  most  delicate  reaction  is  with  Mayer's  reagent, 
iodoiodide  of  potassium,  which  in  a  solution  of  1  in  300,000  gives 
a  turbidity,  and  in  80,000  parts  an  evident  precipitate  ;  phosphomolyb - 
date  of  ammonium  has  its  limit  of  reaction  at  1  in  75,000  parts, 
picric  acid  at  1  in  30,000,  and  chloride  of  gold  at  1  in  25,000. 
The  alkaloid  has  a  bitter  taste,  which  is  perceptible  even  in  a  solu- 
tion of  1  part  in  100,000. 

OUOUBBITA'OM. 
Constituents  of  Melon  Seeds. 
C.  Forti  (Chcm.  Centr.,  1890,  ii.,  581)  found  these  seeds  to  contain 
cholesterin  and  a  dextro-rotatory  carbo-hydrate  apparently  belong- 
ing to  the  galactan  group. 

The  oil  yielded  by  the  seeds  to  ether  amounts  to  49  per  cent.,  and  is 
almost  free  from  fatty  acids.  It  contains  lecithin.  The  phosphorus 
amounts  to  about 0'02  per  cent.  {Year-Book  of  P harm.  1891,  p.  194.) 
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UMBELLIFERZE. 
Anetlium. 

(Pcuccdamim  graveolms,  Bentli.) 

A  distillate  from  Indian  dill  seed  is  reported  to  have  shown 
besides  a  difference  in  the  aroma,  a  considerable  variation  in  chemi- 
cal composition  from  oil  distilled  from  German  seed.  From  the 
distillate  from  Indian  seed  there  was  a  remarkable  separation  of  a 
constituent  heavier  than  water,  the  nature  of  which  has  not  yet  been 
determined.  The  specific  gravity  reached  0-970,  and  the  optical, 
rotation  +41°  30'.  German  dill  oil  consists  of  limonene  and  carvol 
and  has  an  average  specific  gravity  of  0*910.    (Ber,  von  Schimmcl 

Co.,  Oct.,  1891.) 

Dorema  Ammoniaeum. 

Under  the  name  of  (bury)  we  have  received  from  Afghanistan 
the  root  of  this  plant. 

Anisun. 

Under  this  name  we  have  received  Hemlock  fruit  from  Afghanistan, 

ARALIACEiE. 

Panax  Ginseng. 

Davydow  {Pharm.  Zeitschr.  f.  Russh,  1890,  pp.  97,  113,  130)  has 
taken  up  the  analysis  of  this  root  made  by  Garrigues  {Am.  Jour. 
Pharm.,  1854,  p.  511).  For  panaquilon  he  uses  the  following  pro- 
cess :  The  finely  powdered  root  is  repeatedly  extracted  with  cold 
water  until  it  shows  no  acid  reaction.  The  several  aqueous 
extracts  were  united  and  treated  with  animal  charcoal,  filtered  and 
evaporated  to  dryness.  The  residue  is  dissolved  in  boiling  95  per 
cent,  alcohol,  filtered,  and  the  alcohol  recovered.  Panaquilon  remains 
as  an  amorphous,  light  yellow  mass,  easily  soluble  in  alcohol  and 
water,  insoluble  in  ether,  and  does  not  contain  nitrogen.  Concen- 
trated sulphuric  acid  gives  a  blood-red  colour,  gradually  turning  to 
a  reddish  violet.  Panaquilon  is  neither  an  alkaloid  nor  a  glucoside. 
On  boiling  with  dilute  sulphuric  acid  a  crystalline  powder,  panacon7 
separates,  which  is  insoluble  in  water  and  ether,  but  soluble  in  alcohol. 
Concentrated  sulphuric  acid  dissolves  and  colours  it  purplish  red. 
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Concentrated  nitric  acid  oxidizes  it  to  oxalic  acid.  Garrigucs  gives 
the  following  formula) :  Panaqnilon  Cs  1  II2D018,  Panacon  C^EPO9 
(0  =  8).    (Am.  Journ.  Pharm.,  July,  1890.) 

BUBIACEiE. 

Randia  dumetorum. 

Sir  J.  Sawyer  (Lancet,  Mar.  21,  1891)  has  employed  a  tincture  of 
the  fruit  made  with  spiritus  etheris,  B.  P.,  as  a  nervine  calmative 
and  antispasmodic  ;  the  dose  is^from  10  to  30  minims  in  water,  but 
the  strength  is  not  stated.  We  have  already  shown  that  the  drug 
contains  saponin  and  valeric  acid. 

Ixora  parviflora. 

P.  S.  Mootoosawmy  has  sent  us  a  sample  of  the  bark  of  this  tree, 
with  the  remark  that  it  is  used  in  native  medicine,  mixed  with  a 
decoction  of  ginger,  for  ancemic  diseases ;  he  suspected  the  presence 
of  iron  in  it.  The  bark  contained  a  little  fatty  matter,  tannin,  red 
colouring  matter  and  11*5  per  cent,  of  ash  consisting  of  the  usual 
constituents,  with  only  a  trace  of  ferric  oxide.  The  decoction  of  the 
bark  was  of  a  deep  red  colour,  which  probably  suggested  its  medicinal 
employment. 

Note  on  Catechu. 

In  the  Library  of  the  Botanic  Garden  at  Oxford  I  recently  came 
across  a  book  which  apparently  escaped  the  observation  of  the 
indefatigable  authors  of  Pharmacographia,  entitled  "Ehrenfridi 
Hagendornii  Medicinse  D.  et  Pract.  Gorl.  Tractatus  Physico- 
Medicus  de  Catechu  sive  Terra  '  Japonica  in  vulgus,  sic  dicta  ad 
normam  Academise  Naturae -Curiosorum.  Jense,  1679."  This  gives 
very  interesting  particulars  respecting  the  history,  nomenclature,  and 
physical  characters  of  Catechu. 

"Depatria  Catechu."  The  author  writes:— "Si  Catechu  agno- 
men respicias,  quod  Japonica  etiam  indigitetur,  facilis  esset  decisio, 
quern  agnosoat  locum  natalem.  In  ambiguo  tarnen  usque  est,  an  m 
Japonica  vel  prseparetur  vel  aliunde  ad  J aponenses  transporter.  Ex 
aliis  finitimis  locis  in  Malaccam  et  Sinam  exportari."  The  italics 
are  mine. 

"De  differentiis  Catechu,"  "  Duplicis  generis  quod  sciam,  iu- 
notuit  Catechu  hactenus.    Una  magisque  communis  Catechu  species 
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apparnit  rubicundior,  ad  nigredinem  vcluti  quandam  inclinans,  cum 
striis  albican tibus,  instar  linearum  per  totum  Catechu  subjectura 
excurrentibus,  itemque  pondcrosior  coinpacturque.  Altera  a  me  visa 
fuit  compacta,  uec  ita  colorata,  colore  potius  ad  albedinem  inclinantc, 
porosior  item,  levioris  ponderis,  digitis  quoque  frangi  facile  terrique 
sustinens,  nec  Rae  rubicundioris,  ceu  altera,  adeo  ferax." 

Other  differences  are  noted.  Whether  the  pale  variety  alluded  to 
be  the  cutch  of  North  India  I  am  unable  to  say.  May  it  not  be  the 
Gambier  cutch  ?    If  so,  this  will  be  a  very  early  notice  of  that  drug 

In  another  chapter  of  "  De  Electione  Catechu"  the  writer  says  :— 
"  CJsus  obtinuit,  ut  si  de  notis  bonitatis  indijudicandis  medicinalibus 
certiores  esse  velimus,  ad  manus  asservemus  exemplum  quoddam,  ad 
quod  tanquam  ad  Lydium  lapidem  pensiculanda  pensiculemus  eaque 
si  bonitate  cum  examplo  conveniant,  retineamus  sin  minus,  averse- 
mur.  Hinc  cum  duse  hactenus  Catechu  species  sese  mihi  obtulerint, 
illam  putaverim  alteri  preferandam,  que  saturation  se  commendat 
rubedine,  quae  compactior,  quse  ponderosior,  quaque  minus  participat 
de  lapiUis,  seminibus,  lignis  aliisque  inibi  interdum  repiriri  solitis. 
Qua  fini  etiam  apud  aromatarios  jam  receptum  est,  ut  integros 
Catechu  globos  prius  malleo  contundant,  visuri,  quamam  sit  species,  ' 
ne  pallidiore  et  viliore  ob  metum  adulterationis,  qua  Japonenses  ut 
plurimum  male  audiunt,  emptores  defraudent. 

"  Sec.  2.  Notari  tamen  expedit,  suggerente  id  qualicunque  experi- 
entni  meA  utramque  suam  mavere  posse  Iaudem  :  Rubicundiorem  cum 
opus  est  peculiari  multaque  adstrictione  ;  Pallidiorem  vero,  ubi  magis 
prsecipitandi  et  absorbendi,  humores  vitosos  intentio  est,  modo  prius 
probe  a  lapillis  et  depuretur." 

Section  3  is  devoted  to  the  <  Pharmaceutica' ;  section  4  to  <  Thcra 
peutica.' 

One  prescription  may  be  quoted,  for  it  gives  an  example  of  the 
early  use  of  the  word  chocolat — 

W  Conserv.  rosar-antiq.  ...  ?. 

Flor  borrag    " " 

Chocolat         ..  ••" 

Catechu         ..  •         ...  31J. 

•••  •••      ...  5j. 

Vin.  Malvat.  q.  s.   cum  0°Q  cinnam,  rosar.  ii.  g.  j.  Mi  sic  viro 
cuidam  pi-mano  in  cructatione  veutriculi,  qud  prasmodum  con- 
.uctabatur.    {By  G.  Claridge  Bruce,  Pkarn,.  JouL  Jan.  1892 ) 
u 
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VALERIANEiE. 

Valeriana  Wallichii. 

Aitchison  (Nates  on  Prod,  of  W.  Afghanistan  and  N.-K  Persia, 
p.  96)  states  that  gur-Wohor*  is  a  trade  name  for  the  roots  of  this 
Plant  in  Afghanistan.  He  remarks :-«  A  Kabul  trader  at  Leh  told 
£  that  it  was  the  same  as  gUr-oalckora*  in  the  Peshawur todc, 
and  owing  to  a  load  of  which  he  was  once  nearly  driven  mad  m 
conveying  it  from  Kahnl  to  Peshawnr,  by  all  the  cats  m  the  country 
SSg  Mm  at  night,  wherever  he  halted."  Ai  chison  supposes 
the  Tame  to  be  a  contraction  of  Guroa-Uchorak,  which  would 
signify  "  the  cat  valerian." 

COMPOSITE. 
Solidago  Virga-aurea. 

Dr  Maslarel  is  said  (La  France  Medicale,  Oct.  8,  1889)  to  have 
very  successfully  in  cases  of  dropsy    Ithas  long  been 
sedbv  country  practitioners  to  produce   diaphoresis.    It  gro*s 
luti^rn  the  Northern  parts  of  the  United  States,  and  resemble 
'  I  7  the ^-  sweet-scented  golden  rod,"  or  «  blue-mountain  tea  " 
Sol-odora  the    B^S"  Dr.  Mascarel  reduces  the 

^t^T^^^^^  a  coarse  powder,  and 

Z litn  ZTol  one  tablespoonful,  beaten  with  an  entne  egg 
glves  it  m  c  oses  oi  e  ^  ^  fl       but  OQ 

£«S  ^continue  until  oedema  p—tly  disappear, 

Helenin  in  Tuberculosis. 

xx,    •  1,,.  now  for  some  time  been  before  the  medical  public  as  a 
HtTn  ,  btliI  buHitbout  auy  apparent  progress  in  its  use. 
dTt  J  B^ntlm  has  published  an  account  of  numerous  expen- 
Dr.  1 .  J  ■  BOKemia  i  substance,  and  so  fai 

ments  made  by  him  as  to  xne  leal  value  o 
as  can  be  gathered  from  the  account  g^ *n  m  he  X 
(Oct.  17,  p.  838)  it  would  appea  t hat   he  c s 

oc-ingin  inula  ^£^£^3^  -  the 
commercial  scale,  and  that  conseque     y  ;ments.  The 

only  substance  procurable  commercially  for  his  M 
other  crystallized  bodies  were,    howevei,  obtained 
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quantity  for  laboratory  experiments.  These  experiments  showed 
that  any  of  the  crystalline  bodies  would  prevent  the  growth  of  the 
tubercle  bacillus  if  present  in  the  proportion  of  1  in  10,000,  and  in 
any  ordinary  cidtivating  medium  for  this  bacillus.  The  effect  of 
the  administration  of  the  alantic  anhydride  appeared  to  be  to  pro- 
long life  for  a  time  in  the  animals  experimented  on,  but  not  to 
prevent  a  fatal  result,  ITelenin  has  also  been  lately  given  with  good 
results  in  leucorrhoea  in  the  dose  of  2-4  centigrammes  (Rep.  de 
Pharm.,  Oct.,  p.  481).    (Pharm.  Journ.,  Oct.  31,  1891.) 

Pluchea  lanoeolata. 

Description.  — Shrubby,  hoary  pubescent,  with  sessile,  very  coria- 
ceous, oblong  or  oblanceolate  entire  leaves,  one  to  two  inches  in 
length,  having  strong  very  oblique  nerves  on  both  surfaces.  When 
dry,  the  leaves  are  of  a  pale  yellowish-green.  Heads  of  flowers  in 
compound  corymbs  about  the  size  of  Groundsel,  purple,  involucre 
bracts  contracted  at  the  mouth,  outer  bracts  obtuse,  hoary.  The 
drug  has  no  marked  taste. 

Chemical  composition.— The  taste  of,  these  leaves  is  saltish  and 
aromatic.  They  yield,  in  an  air-dried  state,  16*93  per  cent,  of 
mineral  matter,  consisting  largely  of  alkaline  chlorides,  the  cubical 
crystals  of  which  were  deposited  on  inspissating  the  alcoholic  and 
aqueous  extracts  of  the  plant.  Caoutchouc,  and  an  organic-acid 
giving  a  green  precipitate  with  ferric  salts,  were  present,  but  no 
alkaloid.  We  have  tried  some  experiments  with  preparations  of 
Pluchea  leaves,  and  conclude  that,  weight  for  weight,  they  are  much 
weaker  than  senna  leaves  in  their  cathartic  action. 

Tho  Existence  of  a  Mydriatic  Alkaloid  in  Lettuce. 

The  attention  of  the  author  was  drawn  a  few  months  ago  to  the 
mydriatic  action  of  an  extract  prepared  at  Hitchin  from  common 
lettuce,  Lactuca  sativa,  when  in  flower.  On  examination,  the  myd- 
riatic action  was  found  to  be  due  to  an  alkaloid.  The  extract 
closely  resembled  beUadonna  extract  in  appearance,  smell,  and  taste ; 
but  a  dose  of  5  grains  had  been  taken  without  injurious  effects' 
Three  other  commercial  extracts  of  lettuce  were  examined- namely," 
an  extract  of  wild  lettuce,  Lactuca  virosa,  prepared  according  to  the 
directions  of  the  British  Pharmacopoeia,  the  history  of  which  was 
unknown,  and  extracts  of  both  the  wild  and  the  cultivated  lettuce 
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prepared  at  Market  Deeping,  in  Lincolnshire.  An  extract  of  that 
variety  of  the  cultivated  plant  known  as  Cos 'lettuce  was  also 
examined.  They  all  contained  an  alkaloid  which  had  a  very  marked 
power  of  dilating  the  pupil  of  the  eye.  Finally,  a  dried  specimen  of 
wild  lettuce,  collected  when  in  flower,  was  examined.  It  contained 
a  mydriatic  alkaloid. 

The  impure  alkaloid  obtained  from  the  extract  was  a  light  brown 
syrup,  which  possessed  powerful  mydriatic  properties.   In  order  to 
purify  it,  it  was  converted  into  the  oxalate.    The  alkaloid  recovered 
from  the  pure  oxalate,  when  crystallized  from  chloroform,  closely 
resembled  hyoscyamine,  both  in  appearance  and  in  melting  point. 
The  aurochloride  was  then  produced  by  the  usual  methods,  and  this, 
after  recrystaUization,  was  obtained  in  the  shining  flat  needles 
characteristic  of  the  aurochloride  of  hyoscyamine.    The  estimation  of 
the  gold  and  the  base  in  this  compound  showed  that  the  alkaloid  was 
one  °  of   three  isomeric  mydriatic  alkaloids,  having   the  formula 
CirH23N03,  while  its  melting  point  was  159-75°  (corr.),  and  closely 
corresponded  with  that  ascribed  by  Ladenburg  to  the  aurochloride  of 
hyoscyamine.    The  plant  does   not   appear  to  contain  a  second 
mydriatic  alkaloid,  although  it  must  be  remembered  that  only  small 
quantities  of  material  were  operated  upon. 

The  author  has  just  shown  that  both  wild  and  cultivated  varieties 
of  lettuce,  especially  when  the  flowering  stage  is  reached,  contain 
hyoscyamine,  the  mydriatic  alkaloid  occurring  in  Hyoscyamus  niger, 
Atropa  Belladonna,  and  other  plants  belonging  to  the  natural  order 
SolanacecB,  and  it  is  probable  that  to  the  presence  of  this  alkaloid  the 
sedative  and  anodyne  properties  of  extract  of  lettuce  are  due. 

That  this  important  constituent  has  been  until  now  overlooked  is 
probably  due  to  the  fact  that  in  chemical  investigations  upon  lettuce 
the  dried  milk  sap,  lactucarium,  has  alone  been  examined,  although 
its  value  as  a  sedative  and  anodyne  is  by  no  means  established.  The 
author  found  that  lactucarium  of  both  English  and  German  manu- 
facture was  devoid  of  mydriatic  properties  and  contained  no  alkaloi 

whatever.  *  f 

The  fact  that  lettuce  contains  a  poiso  nous  alkaloid  is  not  ot  great 
importance  in  connection  with  its  use  as  a  vegetable,  since  it  is  only 
used  for  this  purpose  in  the  early  stages  of  its  growth,  before  the 
bitter  milk  has  been  produced,  when  the  hyoscya  mine  is  only  prawml  • 
if  at  all  in  minute  quantities.    The  amount  of  mydriatic  alkaloid  in 
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the  extract  prepared  from  garden  lettuce  when  in  flower  is  not  more 
than  0'02  per  coat.  Nevertheless,  cases  have  been  recorded  in  which 
the  immoderate  consumption  of  lettuce  has  led  to  unpleasant  and 
even  fatal  results.  Lettuce  belongs  to  the  natural  order  Composites, 
This  is  the  first  occasion  on  which  hyoscyamine  has  been  found  in 
plants  not  belonging  to  the  natural  order  Solanacece.  (By  T.  »S. 
Ihjmond,  from  the  Research  Laboratory  of  the  Pharmaceutical 
/Society  of  Great  Britain.) 

Tagetes  erecta. 

The  flowers  contain  a  crystallizable  substance  quercetageii'n,  having 
the  composition  C2'H22013  +  4PPO  ;  it  is  the  yellow  colouring  matter; 
its  reactions  in  alcoholic  solution  are  the  same  as  those  of  quercetin, 
but  it  differs  from  the  latter  in  crystalline  form  and  solubility  in 
alcohol.    (Bull.  Soc.  Chim.  [27]  xxviii.,  337.) 

Saussurea  Lappa. 

Schimmel  &  Co.  in  their  Report  (April,  1892)  state  that  Kusht 
root  yields  one  per  cent,  of  a  light  yellow  essential  oil,  which 
possesses  a  sp.  gr.  of  0-982,  and  a  rotatory  power  of  -f  15°  20/  in  a 
tube  of  100  mm.  It  begins  to  boil  at  275°,  and  about  one-half  goes 
over  below  315°  ;  then  complete  decomposition  takes  place,  producing 
a  very  disagreeably -smelling  vapour.  When  treated  with  soda,  a  part 
of  the  oil  combines  with  it,  and  can  be  separated  by  acids.  The  root 
has  a  violet  odour,  but  it  does  not  seem  to  yield  an  odorous  oil  of  that 
perfume.  Messrs.  Schimmel  state  that  the  odour  of  the  oil  resembles 
at  first  that  of  elecampane.  After  the  volatilization  of  this  odour, 
in  about  24  hours,  the  violet  odour  develops,  but  not  sufficiently 
strong  to  indicate  that  the  oil  could  be  of  practical  use. 

Mr.  McDonell,  Conservator  of  Forests  in  Kashmir,  reports  that 
the  plant  grows  as  high  as  9,000  to  10,000  feet.  The  dried  root 
sells  at  Es.  25  per  maund.  It  is  collected  by  villagers  and  paid 
for  at  Tehsils.    The  chief  purchaser  is  a  Bombay  Chinaman. 

CAMPANULACEiE. 
Lobeline. 

The  only  active  principle  of  Lobelia  inflata  has  recently  been  investi- 
gated by  Dr.  H.  Dresser. 

Warm-blooded  animals  poisoned  by  means  of  lobeline  succumb  to 
respiratory  paralysis,  so  it  is  to  be  included  among  the  respiratory 
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poisons.    In  clogs  the  physiological  action  of  lobeline  is  first  manifest* 
ecl  by  a  paralysis  of  the  voluntary  movements  and  by  a  concomitant 
exaggeration  of  the  reflexes.    Later  these  effects  are  complicated  by 
a  paralysis  of  the  motor  nerves,  analogous  to  that  produced  by  curare. 
Through  its  paralyzing  action  on  the  cardiac  branch  of  the  pneumo- 
gastric,  lobeline  resembles  in  its  action  the  nicotine  group.    In  warm- 
blooded animals  the  influence  of  lobeline  is  found  in  a  great  exalta- 
tion of  the  respiratory  activity.    It  produces  an  acceleration  of  the 
respiratory  movement,  which  is  more  persistent  when  the  pneumo- 
gastric  nerves  are  intact  than  when  they  have  been  divided.  Further, 
the  amplitude  of  the  respiratory  movements  is  increased,  and  the 
power  of  the  respiratory  muscles  appears  to  be  also  augmented. 
Under  the  influence  of  comparatively  small  doses  of  lobeline,  the  in- 
hibitory influence  of  the  pneumogastric  on  the  heart,  as  well  as  its 
action  on  th,e  bronchial  muscles,  is  suppressed.    The  respiratory 
muscles  appear  to  receive  especial  stimulation  from  the  respiratory 
centre  when  the  latter  is  under  the  influence  of  lobeline  ;  as  a  result, 
the  work  accomplished  by  the  heart  and  respiratory  muscles  is  great- 
ly augmented.    In  comparison  with  the  other  agents  which  stimulate 
the  respiratory  functions,  lobeline  possesses  the  advantage  over  hydro- 
cyanic acid  in  its  freedom  from  depressing  action,  while  it  surpasses 
aspidospermine  in  energy.    It  therefore  seems  evident  that  the 
employment  of  lobeline  as  an  anti-asthmatic  is  substantiated  by  experi- 
mental facts,  though  the  author  has  not  made  any  clinical  experi- 
ments and  offers  no  suggestions  as  to  the  proper  form  of  employment 
of  this  alkaloid.    {Archiv,  fur  Experimentelle  Pathologie  unci  Pharma- 
cologic, 26  Band,  Heft  3  und  4.) 

H  Paschkis  and  A.  Smita  (Akademie  d.  Wissen.,  Wien,  April  17, 
1890  through  Chem.  Zeit.,  1890,  594)  use  the  following  method  for 
preparing  lobeline  :  The  herb  of  Lobelia  ivflata  is  extracted  with 
water,  acidified  with  acetic  acid,  the  extract  partly  evaporated,  made 
alkaline  and  extracted  with  ether.  An  extract  was  takeu  up  with 
water  and  being  acid  was  made  alkaline  and  shaken  with  ether 
The  ether  was  evaporated  and  the  alkaloid  obtained  as  a  thick  oil 
of  a  yellow  colour.  For  purifying,  the  alkaloid  was  dissolved  m 
ether,  shaken  with  water  acidulated  with  hydrochloric  acid,  then 
made  alkaline  and  taken  up  with  ether.  This  was  repeated  three 
times,  the  ethereal  solution  then  dried  with  potassium  hydrate,  and 
the  ether  distilled  in  an  atmosphere  of  hydrogen.    The  free  alkaloid 
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or  the  sulphate  was  suspended  in  10  per  cent,  potassium  hydrate 
solution  and  treated  with  4  per  cent,  potassium  permanganate, 
until  the  green  colour  disappeared  only  slowly.  The  mixture 
was  then  filtered,  acidified  with  sulphuric  acid,  extracted  with  ether, 
this  evaporated  and  residue  recrystallized  from  water.  This  proved, 
to  be  benzoic  acid.    {Am.  Joum.  Pharm.,  July,  1890.) 

PEIMUL  ACEiE . 

Anagallis  arvensis. 

A.  Schneegas  {Joum,  Pharm.  von  Els.  Lothr.,  1891,  171)  has 
separated  from  this  plant  two  glucosides  identical  with  those  obtain- 
ed from  quillaia  and  senega.  The  plant  is  said  to  be  used  in  Mexico 
as  a  substitute  for  soap  wort. 


SAPOT  ACEiE. 

Indian  Gutta-percha. 

The  natural  sources  of  supply  of  gutta-percha,  and  the  possibility  of 
their  exhaustion,  were  referred  to  in  the  Keiv  Reports,  1876  (p.  23)  ; 
1887  (pp.  30,  31) ;  and  1881  (pp.  38-45).  A  few  trees,  natives  of  the 
Indian  peninsula,  yield  substances  more  or  less  similar  to  gutta-percha. 
One  of  these  is  Vic hopsis  elliptica,T>alz.  {=Bassia  elUptica,  Isonandra 
acuminata') . 

The  following  note  on  this  plant  appeared  in  the  Report  of  the  Royal 
Gardens,  Keiu,  1881,  p.  44  : — 

"  This  tree  appears  to  be  common  on  the  Malabar  Coast,  the  forests 
of  Coorg,  the  Wynaad,  Travancore,  &c.  It  grows  to  a  height  of  80  or 
90  feet.  A  substance  similar  to  the  gutta-percha  of  commerce  is 
procured  by  tapping,  but  the  tree  requires  an  interval  of  rest  of  some 
hours,  or  even  of  days,  after  frequent  incision.  In  five  or  six  hours 
upwards  of  H  lbs.  was  collected  from  four  or  five  incisions,  The  gum 
is  hard  and  brittle  at  the  ordinary  temperature,  hut  becomes  stickv 
and  viscid  on  the  increase  of  heat.  It  is  not  found  applicable  to  ail 
the  purposes  for  which  gutta-percha  is  used,  but  20  or  30  per  cent,  of 
it  may  be  mixed  with  gutta-percha  without  destroying  its  qualities." 
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The  same  tree  is  referred  to  in  Watt's  Dictionary  of  the  Economic 
Products  of  India,  Vol.  III.,  p.  102.  In  tins,  an  extract  taken  from 
Drnry's  Uscfid  Plants  of  India,  suggests  that  the  gum  might  be 
usefully  utilised  as  a  sub-aqueous  cement  or  glue  ;  or  that,  on  account 
of  its  perfume  when  heated,  it  might  possibly  be  rendered  of  some 
value  to  the  pastille  and  incense  makers.  More  recently  this  gum  has 
been  analysed  by  Mr.  David  Hooper,  F.C.S.,  F.I.C.,  Quinologist  to 
the  Government  of  Madras,  and  the  results  are  given  in  the  Annual 
Report  of  the  Cinchona  Plantations  of  Madras  for  1891,  p.  18  : — 

"  Indian  Gutta-percha.— An.  abundance  of  gutta-percha  milk  has 
been  yielded  during  the  dry  weather  in  the  Wynad  by  the  Panchotee 
tree  (Dichopsis  elliptica),  and  some  planters  have  been-  asking  for 
information  on  the  subject,  and  inquiring  whether  it  could  be  made 
into  a  commercial  article.    The  milk  has  been  known  for  some  years 
to  afford  what  was  called  Indian  gutta-percha  or  Pala-gum,  and  has 
been  used  as -an  adulterant  of  Singapore  gutta.    General  Cullen 
brought  it  to  notice  35  years  ago,  and  Dr.  Cleghorn  published  a 
memorandum  on  the  subject  at  the  time.    It  was  reported  upon  by 
experts  in  London,  who  found  that  it  was  unfit  for  water-proofing 
purposes,  as  its  solution  in  coal-tar  and  turpentine  dry  up  to  such 
a  brittle  consistence  that  the  fabric  is  useless.    It  could  be  used  as  a 
birdlime  or  cement,  and  keeps  well  under  water  as  a  cable  insulator, 
especially  if  mixed  with  some  genuine  gutta.    By  boiling  the  milk 
of  the  Panchotee  tree,  a  white  mass  separates,  which  can  be  kneaded 
by  the  fingers,  but  which  becomes  hard  and  brittle  when  cold.  The 
brittle  character  of  this  substance,  I  find,  is  due  to  a  large  proportion 
of  a  crystalline  substance  found  also  in  true  gutta,  and  called  crys- 
talban  or  alban.    Crystalban,  according  to  Payen,  occurs  to  the 
extent  of  14  to  19  per  cent,  in  the  best  kinds  of  gutta-percha,  but 
I  have  extracted  as  much  as  69-2  per  cent,  of  crystalban  from  the 
dried  secretion  obtained  from  Wynad.    The  presence  of  a  large 
quantity  of  crystals  in  this  gum,  of  course,  would  interfere  with. its 
utility,  but  crystalban  is  easily  removed  by  boiling  alcohol,  and  the 
residue  consists  of  a  very  good  and  pure  gutta-percha.    I  cannot  see 
why  this  process  could  not  be  used  to  purify  the  Indian  gum  and  so 
obtain  an  article  similar  to  the  Malayan  article." 

A  note  on  a  guni  from  a  closely  allied  plant  {Dichopsis  obovata, 
C.  P.  Clarke)  received  at  Kew  from  Burma  appeared  in  the  Kern 
Bulletin,  1892,  p.  a!5.    (Kow  Bulletin,  Dec.  1892.) 
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STYRACEiE. 

The  Varieties  of  Benzoin. 

The  source  of  the  different  varieties  of  gum  benzoin  known  to  com- 
merce, and  many  points  regarding  the  mode  of  preparation  of  the 
drug,  are  still,  to  a  large  extent,  matters  of  conjecture.  Some 
authorities,  including  Dr.  Treub,  the  well-known  director  of  the 
Buitenzorg  botanical  gardens,  are  of  opinion  that  Penang  and,  Palern- 
bang  benzoin  are  yielded  by  the  same  tree,  and  that  the  difference  in 
the  appearauce  and  in  the  yield  of  cinnamic  acid  of  the  two  kinds  is 
caused  by  differences  in  their  mode  of  preparation.  Mr.  Holmes 
does  not  agree  with  this  view,  but  inclines  to  the  belief  that  the 
Sumatra  aud  Palembang  varieties  are  both  produced  by  the  same 
tree- — styrax  benzoin — and  that  the  Penang  gum  is  sui  generis,  prob- 
ably the  prodirce  of  the  Styrax  mhdenticulata,  Miq.,  which  occurs 
in  Western  Sumatra.  Hanbury  offers  no  definite  opinion  on  the 
subject,  nor  does  Fliickiger,  in  his  last  edition,  just  published,  of  the 
Pharmacognosie.  Contributions  to  the  elucidation  of  a  subject  upon 
which  so  much  divergence  of  view  exists  among  authorities  are 
always  welcome,  and  they  become  doubly  valuable  when  they  are 
the  result  of  careful  local  examination.  In  London  the  druggists 
distinguish  four  varieties  of  benzoin,  viz. — Siam,  the  costliest  variety ; 
Sumatra,  which  comes  next  in  value  ;  Penang,  which  is  a  comparative- 
ly recent  addition  to  our  Materia  Medica,  and  Palembang,  the  kind 
mostly  used  by  benzoic-acid  manufacturers.  Leaving  Siam  gum, 
which  is  obtained  from  the  mainland  of  Asia,  out  of  account  alto- 
gether, it  is  evident  that  the  nomenclature  of  the  remaining  three 
varieties  is  not  only  altogether  fanciful,  but  actually  calculated  to 
mislead.  In  Penang  itself  no  benzoin  is  produced,  and  the  gum 
which  is  imported  by  way  of  that  great  emporium  of  the  trade  of  the 
Dutch  East  Indies  is  almost  entirely,  if  not  wholly,  collected  in  the 
island  of  Sumatra.  Palembang  gum  also  is  the  produce  of  the  same 
island,  Palembang  being  simply  the  chief  settlement  of  the  residency 
of  the  same  name,  in  the  south-eastern  part  of  the  islaud  of  Sumatra 
where  a  great  part  of  the  benzoin  of  commerce  is  brought  to  market 
and  whence  it  is  sent  on  to  Singapore  or  Penang  on  its  way  to  Europe. 
Sumatra,  though  it  has  been  nominally  under  Dutch  rule  for  over 
two  centuries,  still  contains  some  of  the  least-known  spots  on  earth 
and  the  detailed  account  of  the  cultivation  and  collection  of  benzoin 
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in  one  of  the  remoter  districts  of  the  island,  which  we  owe  to  Mr.  L. 
M.  Vonek,  a  member  of  the  Dutch-Indian  Civil  Service,  stationed 
at  Sekajoe,  in  Sumatra,  and  which  is  published  in  the  last  issue  of 
the  Journal  of  the  Netherlands  Society  for  the  Advancement  of 
Industry,  is,  therefore,  an  acceptable  addition  to  our  knowledge  of 
the  collection  of  this  important  drug  and  the  manner  in  which  it 
passes  into  commerce.    Mr.  Vonck  does  not  refer  to  the  gum,  of 
which  he  speaks  either  as  Palembang,  Penang,  or  Sumatra  benzoin, 
and  it  may,  therefore,  be  taken  for  granted  that  those  classifications 
are  unfamiliar  to  him.    The  gum  of  which  he  writes,  and  which 
appears  the  only  kind  brought  into  commerce  from  south-eastern 
Sumatra,  is  evidently  all  obtained  from  one  tree,  and  seems  to  corre- 
spond with  the  kinds  known  to  our  druggists  as  Penang  and  Palem- 
bang.   So  far  as  his  evidence  goes,  therefore,  it  certainly  favours 
Dr.  Treub's  opinion  that  there  is  no  difference  between  the  commercial 
source  of  Penang  and  Palembang  benzoin.    The  benzoin-tree  {Sty rax 
Benzoin,  or,  in  Malay,  pohon  Kemenjan,  or  Menjan)  occurs,  accord- 
ing to  Mr.  Vonck,  in  various  portions  of  the  high  and  low  lands  of 
the  residency  of  Palembang.    It  grows  up  to  an  altitude  of  about 
600  feet  above  sea-level,  either  in  small  clusters  or  sporadically 
between  other  trees.    Formerly  little  attention  appears  to  have  been 
paid  to  benzoin-culture.    At  any  rate,  the  standard  writers  on  the 
products  of  the  Dutch  Indies  only  mention  benzoin  as  being  collected 
from  wild-growing  trees  in  the  virgin  forests  of  the  Upper  Blitie, 
on  the  Lalang  and  Toengkal  rivers,  and  in  the  wilds  of  Batang  Lakoh 
in  the  country  of  the  Koeboes.    But  the  easy  nature  of  the  culture, 
and  the  high  prices  which  good  benzoin  realised  in  former  years 
(from  £6  to  £8  10s.  per  picul),  acted  as  strong  incentives  to  the 
extension  of  the  plantation.   There  are  only  a  few  parts  of  the 
residency  of  Palembang  in  which  the  benzoin- tree  is  either  scarce  or 
non-existent.    In  some  other  districts  the  tree  is  found  wild,  but  its 
gum  is  never  collected,  nor  is  the  tree  cultivated  systematically.  The 
principal  districts  in  which  the  benzoin-tree  is  systematically  culti- 
vated in  gardens  are  the  divisions  of  Hiran,  Banjoeasin,  and  Moesi 
Ilir.    In  the  Koeboe  country,  already  referred  to  above,  in  the 
virgin  forests  of  which  the  benzoin-tree  was  formerly  of  very  com- 
mon occurrence,  it  has  now  almost  been  extirpated.    The  tree 
flourishes  in  various  kinds  of  soil,  but  experience  shows  a  high,  dry 
sandy  soil,  free  from  danger  of  inundation,  to  be  most  fitted  for  its 
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propagation.  On  low-lying,  rich,  and  clayey  soil  the  tree  grows  up 
more  rapidly,  but  its  gurn  is  then  of  such  a  poor  quality  that  the 
cultivation  yields  little  or  no  profit.  On  such  a  soil  there  is  also 
danger  of  floods,  which  are  fatal  to  the  tree.  Marshy  or  stony  soil 
is  altogether  unsuited  to  the  culture.  The  tree  is  propagated  from 
the  seed,  which  is  of  a  reddish  colour,  almost  round  in  shape,  and  of 
the  size  of  a  marble.  It  is  enclosed  in  a  green  shell.  When  the 
would-be  planter  has  gathered  a  sufficient  quantity  of  the  seeds,  which 
are  a  favourite  food  of  wild  beasts  of  the  forest,  he  plants  them  out 
in  rows  in  the  paddy-field,  just  before  the  paddy  crop  is  put  in  the 
ground.  Sometimes  the  young  benzoin-shoots  which  have  grown  up 
around  the  parent  stem  are  dug  out  and  transplanted  among  the 
paddy.  The  object  of  the  plantation  on  the  paddy-field  is  to  secure 
the  necessary  shade  for  the  seedlings,  which  would  be  easily  killed 
by  the  fierce  sunlight.  Two  seeds  are  usually  planted  in  one  hole  ; 
if  both  come  up,  the  weaker  plant  is  generally  destroyed.  If  the 
culture  takes  place  by  means  of  young  shoots  from  the  parent  tree, 
these  shoots,  before  planting,  are  stripped  of  their  leaves,  and  placed 
in  water  in  bunches  of  about  twenty-five,  being  kept  afloat  between 
two  bamboo  sticks.  When  fresh  leaves  have  grown  upon  the  shoots, 
they  are  planted  out  in  an  oblique  hole,  which  is  left  open  for  a  time. 
The  new  benzoin-tree  grows  from  the  roots  of  the  young  shoot,  after 
which  the  stem  of  the  latter  perishes.  The  natives  appear  to  take 
no  trouble  whatever  in  weeding  their  benzoin  plantations,  and  many 
of  the  plants  are  therefore  suffocated  by  creepers  and  weeds.  Only 
after  a  lapse  of  seven  years  the  native  returns  to  the  spot  where  he 
planted  his  seeds  or  shoots  for  the  purpose  of  gathering  his  first 
crop  of  juice.  By  that  time  the  shoot  has  grown  into  a  fine  tree, 
branching  and  bearing  leaves  at  the  top  only,  and  from  25  to  40  feet 
in  height.  When  once  the  tapping  of  the  tree  has  commenced,  its 
growth  is  almost  arrested,  and  the  colour  of  its  bark  gradually 
changes  from  pale  grey  to  brown.  If  the  tree  is  left  to  grow  wild, 
its  height  trebles  or  quadruples,  some  of  the  specimens  in  the  virgin 
forest  being  over  250  feet  high.  The  incisions  made  in  the  tree  are 
almost  triangular  in  form,  and  are  made  at  regular  intervals  and  on 
a  systematic  and  invariable  plan.  A  yellowish  juice  begins  to  exude 
from  the  incisions  a  week  after  they  are  made,  but  not  until  six 
weeks  or  two  months  after  its  appearance  has  it  hardened  sufficiently 
to  admit  of  being  collected.    The  tree  becomes  exhausted  between  its 
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seventeenth  and  its  nineteenth  year,  the  drying-up  process  com- 
mencing at  the  lower  part.    The  natives  collect  three  diffex-ent 
qualities  of  gum,  classed  according  to  the  lightness  of  their  colour 
and  their  freedom  from  bark  and  other  impurities.    A  full-grown 
benzoin-tree  yields  from  1  to  3  catties  (  =     to  4  lbs.)  every  season, 
and  its  cultivation  is  a  source  of  considerable  affluence  to  its  pro- 
prietor.  In  the  Moesi  Hiv  District  several  proprietors  own  from  500  to 
7,000  benzoin-trees  each.    During  the  recent  years  of  low  prices, 
however,  the  cultivation  has  been  carried  on  with  great  want  of  care, 
and  in  some  parts  a  garden  of  2,000  trees  now  yields  hardly  as  much 
gam  as  a  garden  of  500  trees  did  when,  some  years  ago,  the  collec- 
tion of  gum  was  carefully  attended  to.    Still,  the  benzoin -producing 
villages  of  Sumatra  are  among  the  most  prosperous  in  the  whole 
island.    If,  through  carelessness,  as  sometimes  happens,  the  collection 
of  the  gum  from  some  trees  is  forgotten  during  the  season,  the  gum, 
after  some  months,  is  found  to  have  exuded  in  great  lumps,  which 
have  become  quite  hard,  and  are  covered  with  a  dirty  layer  of 
black.    These  pieces  are  cut  from  the  trees  with  an  axe,  and  roughly 
rinsed  in  the  nearest  creek.   Afterwards  hot  water  is  poured  over 
this  gum,  which  softens  it  and  renders  it  fit  for  packing.  Palembang 
is  the  trade  centre  for  the  district,  and  the  Chinese  merchants  there 
are  the  principal,  if  not  the  only,  buyers.    They  systematically  adul- 
terate the  benzoin  by  the  addition  of  inferior  gum-resins,  wood,  or 
earth,  and  it  is  said  that  for  many  years  not  a  single  parcel  of  pure 
benzoin  has  been  exported  from  Palembang.    The  average  benzoin 
exports  from  Palembang  are  about  700  tons  per  annum.    Mr.  Vonck 
mentions  that  the  gum  exported  from  Padang  on  the  west  coast  of 
Sumatra  is  more  valuable  than  that  brought  into  commerce  from 
Palembang.    This  has  sometimes  been  ascribed  to  its  greater  rich- 
ness in  cinnamic  acid,  but  Mr.  Vonck  believes  it  to  be  due  rather  to 
the  greater  care  which  is  bestowed  upon  its  collection.    As  the 
Penang  and  Palembang  gums  are  the  least  valuable  on  the  London 
market,  and  their  prices  correspond  most  nearly  to  the  figures  given 
by  Mr.  Vonck  as  the  local  value  of  the  gum,  equalling  from  about 
5s.  to  40s.  per  cwt.  ;  this  may  be  taken  as  additional  evidence  in 
favour  of  the  view  that  the  Palembang  and  Penang  varieties  are 
identical,  and  that  the  gum  known  in  London  as  "  Sumatra  "  is  the  pro- 
duct.of  the  western  districts  of  Sumatra,  and  may  possibly  be  obtained 
from  a  different  tree.    {Chemist  and  Druggist,  Sept.  2b",  1891.) 
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An  Interesting  paper  on  the  origin  of  Benzoin  by  Fritz  Ludy 
appeared  in  Archiv  dc  Pharmacie,  '231-43,  an  abstract  of  which  is 
contained  in  the  Pharm.  Journ.,  April  29,  1893. 

APOOYN  ACEiE . 
Rauwolfia  serpentina,  Benth, 
Note  on  certain  reactions  of  an  alkaloid  contained  in  the  roots. 

In  the  Pkarmacogrophia  Indica,  Vol.  II.,  p.  416,  one  of  as  described, 
the  proximate  composition  of  the  root  of  the  llamoolfia  serpentina, 
Benth.,  and  noted  the  presence  of  one  or  more  alkaloidal  principles. 
This  communication  deals  chiefly  with  the  colonr  reactions  of  an 
alkaloid  which  we  have  separated  from  the  roots,  and  provisionally 
termed  psendobrucine. 

The  isolation  of  the  alkaloid  in  a  pure  condition  was  attended  with 
difficulty.  In  our  first  experiments,  the  pounded  root  was  exhausted 
with  boiling  80  per  cent,  alcohol,  and  the  alcohol  free  extract  treated 
with  cold  water  acidulated  with  sulphuric  acid,  by  which  a  large 
amount  of  dark  resinoiis  matter  was  separated.  The  aqueous  acid 
solution  was  then  precipitated  with  Mayer's  reagent,  but  the  preci- 
pitate on  decomposition  did  not  yield  the  alkaloid  in  a  pure  condition, 
owing  to  a  certain  amount  of  resinous  matter  being  precipitated 
with  the  alkaloid  by  the  reagent,  and  which  was  subsequently 
dissolved  by  the  aniylic  alcohol  employed  to  separate  the  alkaloid 
after  its  liberation  from  the  mercury  compound.  Attempts  were 
made  to  separate  dissolved  resinous  matter  from  the  aqueous  acid 
solution  of  the  alkaloid  by  agitation  with  amylic  alcohol,  but  the 
sulphate  of  the  alkaloid  was  freely  soluble  in  this  alcohol.  In  ether 
the  alkaloid  was  only  very  slightly  soluble.  Ultimately,  the  pounded 
root  was  percolated  with  chloroform,  the  chloroform  evaporated  off, 
and  the  extract  treated  with  water  acidulated  with  sulphuric  acid. 
The  acid  aqueous  solution  of  the  alkaloid  was  then  agitated  with 
chloroform,  which  separated  some  colouring  matter  and  a  trace  of  alka- 
loid. The  chloroform  was  then  separated  and  the  acid  solution  made 
alkaline  with  sodic  carbonate  and  reagitated  with  chloroform ;  this 
scries  of  operations  being  repeated  several  times.  The  final  chloro- 
form extract  was  dried  and  agitated  with  ether,  which  removed  traces 
of  colouring  matter.  The  extract  now  formed  a  cinnaffion-coloTired 
powder,  extremely  bitter,  soluble  in  dilute  acids,  and  dissolving 
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in  amylic  alcohol  or  chloroform  with  a  very  marked  greenish  fluor- 
escence. An  alcoholic  solution  of  the  alkaloid  did  not  crystallize, 
and  we  failed  in  obtaining  distinctly  crystalline  salts.  A  solution 
of  the  alkaloid  in  dilute  sulphuric  acid  afforded  with  alkaline 
carbonates  and  hydrates  a  bulky  white  precipitate  ;  but  even  after 
repeated  precipitation  and  re-solution,  the  physical  characters  of 
the  alkaloid  were  not  materially  altered,  and  its  solution  in  amylic 
alcohol  or  chloroform  still  showed  a  marked  fluorescence.  A  solution 
of  the  alkaloid  in  dilute  sulphuric  acid,  when  agitated  with  animal 
charcoal,  completely  lost  its  bitterness,  the  solution  being  at  the  same 
time  completely  decolourized.  The  alkaloid  could  be  again  separated 
from  the  charcoal  by  treatment  with  warm  alcohol,  the  physical 
characters  being  unaltered. 

The  following  colour  reactions  were  noted,  pure  brucine  being 
tested  at  the  same  time  as  a  control : — 


Reagent. 


Brucine. 


Alkaloid  suspected  to 
be  Brucine. 


Cone,  sulph.  acid  con-  Pink 
taining  a  trace  of 
nitric  acid. 

Cone,  hydroc.  acid  ... 

Acetic  acid  ... 

Cone,  nitric  acid 


Sulph.  acid  and  bi 
chromate  of  potash. 

Sulph.  acid  and  MnO2 

Chlorine   


Mercnrous  nitrate, 
with  slight  excess 
of  HN03. 

Mayer's  reagent 

Nitric  acid  and  SnCP 

Sulphuric  acid  and 
potassium  nitrate. 


Sulphoeyaiude  of  po 
tassium. 


Yellow. 


Colourless   

Colourless   

Scarlet,  soon  passing  into 
yellow. 

Yellow,  with  tinge  of  red  , , 

Orange   

Red  :  colour  soon  discharged, 
decolourized  by,ammonia 

Pink  on  warming,  colour 
deepens  on  standing. 

Pale  yellowish  ppt.,  floe 
culent. 

Purple,  discharged  by  excess 

of  both  reagents. 
Red,    changes    soon  into 

yellow. 


Yellow. 
Yellow. 

Scarlet,  does  not  become 
yellow  so  soon  as  the 
brucine,  but  only  after 
standing  for  some  time. 

Slight  purple,  not  unlike 
the  strychnia  reaction, but 
not  so  marked. 

Violet,  changing  to  dark 
brown. 

Bed  :  colour  not  so  soon 
discharged,  decolourized 
by  ammonia. 

Yellow  on  warming,  but 
no  pink  colour. 


White  ppt.,  sol 
acetic  acid, 
NaHO. 


in  excess  of 
repp  tel.  by 


Pale  yellowish  ppt.,  floc- 

culent. 
No  purple  colour. 

Red,  with  greenish -purple 
tint  at  the  edges;  red 
colour  deepens  on  stand- 
ing. 

"White  ppt..  sol.  m  excess 
of  acetic  acid,  repptd.  by 
NaHO.  . 
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Eoagent. 

Brucine. 

Alkaloid  suspected  to 
be  Brucine. 

Bichromate  of  potas- 
sium in  acctio  acid 
solution . 

Plathiic  chloride 

Auric  chloride 

Potassium  ferrocyan- 
ide. 

i 

Alcoholic  solution  of 
iodine. 

Copious  yellow  ppt.,  with 
difficulty  soluble  in  large 
excess  of  acetic  acid. 

Thick  yellowish  floe,  ppt., 
with  difficulty  soluble  in 
acetic  acid,  but  with  ex- 
ception of  a  few  flocks 
completely  soluble  in 
NaHO. 

Dirty  white  floe,  ppt.,  soon 
changing  to  flesh  colour, 
soluble  in  excess  of  acetic 
acid,  but  insol.  in  NaHO. 

Light  yellow  ppt.,  soiume 
in  dilute  H'SO*.  The 
presence  of  acetic  acid 
in  slight  excess  prevents 
precipitation. 

Alcoholic  solution  of  alka- 
loid, rosette  crystals. 

Copious  yellow  ppt.,  with 
difficulty  soluble  in  large 
excess  of  acetic  acid. 

Thick  yellowish  floe,  ppt., 
readily  soluble  in  acetic 
acid,  but  almost  insolu- 
ble in  NaHO. 

Beautiful  purplish-red  ppt., 
soon  changing  to  dirty 
brown,  with  a  green  tinge, 
sol.  in  excess  of  acetic 
acid,  but  insol.  in  NaHO. 

T,io*Vit  vellow  nnt.,  sol.  m 
dil.  H2SO*.  The  presence 
of  acetic  acid  in  slight 
excess  does  not  prevent 
precipitation. 

Alcoholic  solution  of  alka- 
loid, no  crystalline  forms 
on  microscopic  examina- 
tion. 

Two  experiments  were  made  to  determine  whether  the  alkaloid 
possessed  any  physiological  properties  similar  to  brucine.    In  the 
first  experiment  '15  gramme  was  dissolved  in  three  drops  of  acetic 
acid  diluted  with  about  two  drachms  of  water,  and  injected  into  a 
cat's  stomach  at  11-21  A.M. 

11-  37  a.m. — A  quantity  of  half -digested  food  was  vomited  ;  there 
was  a  good  deal  of  frothy  mucus  and  constantly  dribbling  saliva, 
movement  of  the  jaws,  and  application  of  the  paws  to  the  mouth  as 
if  to  remove  some  irritant  matter ;  the  animal  restless  and  much 
distressed. 

12-  30'  p.m. — Frothy  mucus  and  saliva  still  flowed  from  the 
mouth,  but  in  smaller  amount ;  vomiting  ceased,  but  now  and  then 
retches ;  animal  not  so  restless. . 

1  p.m. — Discharge  of  saliva  ceased ;  animal  quiet,  no  further 
symptoms  developed. 

In  the  next  experiment  -022  gramme  of  the  alkaloid  was  dissolved 
in  acetic  acid,  the  solution  evaporated  to  dryness,  the  residue  dis- 
solved in  a  few  drops  of  distilled  water,  and  the  solution  hypoder- 
mically  injected  into  the  left  hind  leg  of  a  small  frog  at  11-40  a.m. 
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The  frog  was  placed  under  a  largo  glass  funnel  and  jumped  about, 
a  tap  on  the  glass  being  sufficient  to  make  it  change  its  place. 

11-44  A.M. — Frog  showed  no  inclination  to  move  ;  when  its  hack 
was  touched  Avith  a  glass  rod  it  made  feeble  attempts  to  move  its 
limbs  ;  some  loss  of  power  was  evident,  but  there  were  no  twitchings 
of  the  limbs  or  convulsive  movements. 

11-46  A.M. — The  frog  did  not  move  its  limbs  even  when  tapped 
on  the  back ;  the  left  leg  appeared  quite  paralysed. 

11-50  A.M. — The  limbs  were  quite  lax,  and  might  be  placed  in  any 
position  without  the  animal  making  any  effort  to  move  them.  When 
placed  on  its  back,  it  now  and  then  made  feeble  attempts  to  move 
the  right  leg ;  then  the  movements  stimulated  slight  twitchings. 
After  this,  and  until  its  death  at  12  noon,  it  lay  motionless,  the  only 
sign  of  vitality  being  an  occasional  gasp  ;  limbs  flaccid,  no  convulsions. 
As  a  control  experiment,  another  frog,  a  little  larger,  was  injected 
with  the  same  amount  of  brucine.  Two  minutes  after  the  injection  it 
was  perfectly  motionless  ;  there  was  evidently  loss  of  voluntary  power 
over  the  limbs.  When  placed  on  its  back  and  touched,  it  made  no 
effort  to  move,  but  slight  twitchings  of  the  limbs  were  noticed,  which 
became  more  marked  in  about  a  couple  of  minutes.  Touching  the 
back,  pinching  the  limbs,  or  even  gentle  tapping  on  the  table,  was 
now  sufficient  to  produce  rather  feeble  convulsive  movements,  but 
there  was  no  spasm,  except  when  thus  regularly  induced.  The  frog 
died  about  ten  minutes  after  the  injection.  After  death  the  limbs 
were  not  stiff  but  rather  flaccid. 

Many  of  the  reactions  we  have  described  as  being  afforded  by 
the  alkaloid  we  have  provisionally  termed  pseudobrucine  were  iden- 
tical with  those  yielded  by  bruciDe  ;  while,  on  the  other  hand,  certain 
reactions  were  quite  different.  The  history  of  the  drug  shows  that 
it  is  employed  as  a  domestic  remedy  in  the  treatment  of  a  large 
number  of  affections,  but  there  is  no  evidence  to  indicate  tliat  it  is 
supposed  to  possess  any  toxic  properties.  When  we  are  satisfied 
that  we  have  obtained  the  alkaloid  in  a  pure  state,  its  ultimate 
composition,  &c,  will  be  determined.  (C.  J.  H.  Warden  and  Assistant 
Surgeon  Chuni  Lai  Bose,  Pharm.  Joum.,  Aug.,  1892.) 

Oleander  as  a  diuretic  and  heart-tonic 
F.  v.  Oefele  (Pharm.  Pr.,  Oct.  24,  1891,  pp.  2-5)  draws  attention 
to  the  action  of  this  plant  as  a  diuretic  aud  heart-tonic  in  place  of 
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digitalis.  He  considers  an  infusion  of  tlto  fruit  to  bo  preferable  to 
all  other  preparations :  the  infusion  may  be  preserved  from  deteriora- 
tion by  the  addition  of  a  little  glycerine  or  spirit.  Dr.  von  Oefele 
considers  that  a  maximum  dose  of  §  of  a  gram  of  the  raw  drug  or  its 
equivalent  in  solution  should  not  bo  exceeded  in  the  24  hours. 
(Nouccauz  liemedes,  Jan.  24,  1892.) 

Hunteria  corymbosa,  Roxb.,  Wight  Ic,  u.  428,  1294 ;  Bedd. 
For.  Fl.  %L,  U  2G5. 

The  bark  of  this  tree,  a  native  of  the  Deccan  Peninsula,  Coro- 
uiaudel  Coast,  Tavoy,  Penang,  and  Ceylon,  has  been  shown  by 
Greshoff  (JSIeded.  icit  S,la?ids  Plant.,  viL,  p.  55)  to  contain  0*3  per 
cent,  of  a  crystalline  alkaloid,  which  also  forms  crystalline  salts,  and 
gives  a  beautiful  violet  coloration  with  Erdmann's  and  Frohde's 
reagents.  It  is  a  strong  poison,  and  has  a  sharp,  burning  taste,  even 
when  diluted  to  1:  10,000. 

Vinca  pusilla. 

This  plant  £s  called  Mulakapundu  in  Tamil,  and  the  ryots  of  South 
Arcot  say  that  if  cattle  graze  upon  it  they  become  giddy  and 
die.  We  have  chemically  examined  this  plant,  and  find  that  the 
poisonous  property  is  due  to  an  alkaloid  named  Viitcine,  which  is 
distinguished  by  giving  a  carmine-red  colour  with  pure  niti-ic  acid. 

AS  CLEPI  AD  E  M . 

Gymnema  sylvestre. 

In  doses  of  0'3  to  0*4  gram,  gymnemic  acid  acts  as  an  emetic.  In 
much  smaller  doses  it  is  stated  to  be  very  effective  for  distinguishing 
the  taste  of  bitter  drugs.  For  this  purpose  a  \  per  cent,  aqueous 
solution  containing  a  small  addition  of  alcohol  is  used  for  rinsing  the 
mouth  immediately  before  taking  the  medicine. 

The  acid  is  obtained  by  moistening  the  powdered  plant  with  a 
solution  of  caustic  soda,  allowing  the  moist  mass  to  stand  in  a  per- 
colator for  two  days,  and  then  extracting  with  benzin.  After 
removing  the  benzin  from  the  percolate  by  distillation,  the  residue 
thus  left  is  repeatedly  washed  with  ether  and  dried.  The  pro- 
duct forms  a  brownish  crystalline  powder,  which  is  soluble  in  100 
parts  of  water,  freely  soluble  in  alcohol  and  insoluble  in  ether  and 
chloroform.  It  is  decomposed  by  acids,  (A.  Quirini,  Pkarm.  Zcitting, 
1891,401.)  . 
w 
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LOGANIACEiE. 

Strychnine  in  snake -bite. 

An  interesting  illustration  of  the  antagonistic  action  of  poisons  is 
given  in  a  letter  we  have  received  from  Mr.  W.  Rushton,  addressed 
to  his  brother  in   Tasmania  by  Dr.  Mueller,  of  Yackandandah, 
Victoria,  in  which  he  states  that  in  cases  of  snake-bite  lie  is  using  a 
solution  of  nitrate  of  strychnine  in  240  parts  of  water  mixed  with  a 
little  glycerine.    Twenty  minims  of  this  solution  are  injected  in 
the  usual  manner  of  a  hypodermic  injection,  and  the  frequency  of 
repetition  depends  upon  the  symptoms  being  more  or  less  threaten- 
ing,  say  from  10  to  20  minutes.     "When    all  symptoms  have 
disappeared,  the  first  independent  action  of  the  strychnine  is  shown 
by  slight  muscular  spasms,  and  then  the  injections  must  be  discon- 
tinued unless  after  a  time  the  snake -poison  again  reasserts  itself. 
The  quantity  of  strychnine  required  in  some  cases  has  amounted  to 
a  grain  or  more  within  a  few  hours.    Both  poisons  are  thoroughly 
antagonistic,  and  no  hesitation  need  be  felt  in  pushing  the  use  of 
the  drug  to  quantities  that  would  be  fatal  in  the  absence  of  snake- 
poison.    Oat  of  about  one  hundred  cases  treated  by  this  method, 
some  of  them  at  the  point  of  death,  there  has  been  but  one  failure, 
and  that  arose  from  the  injections  being  discontinued  after  one  and 
a  quarter  grain  of  strychnine  had  been  injected.    Any  part  of  the 
body  will  do  for  the  injections,  but  Dr.  Mueller  is  in  the  habit  of 
making  them  in  the  neighbourhood  of  the  bitten  part  or  directly 
upon  it.    (Pharm.  Joum.,  June  1 3,  1891.)  ?hese  results  are  opposed 
to  the  experiments  instituted  by  the  Commission  appointed  in  India 
to  investigate  the  influence  of   artificial  respiration,  intravenous 
injection  of  ammonia,  &c,  in" Indian  and  Australian  snake-poisoning 
(1874).  More  recently,  A.  A.  Kanthack  (Jr.  Physiology,  Vol.  XIII., 
Nos.  3  and  4,  1892)  has  shown  that  strychnine  is  neither  a  chemical 
nor  'physiological  antidote  of  cobra-albumose  ;  and  he  is  of  opinion 
that  "no  false  hopes  should  be  raised  or  fostered  as  to  a  cure  by 
strychnia." 

BORAGINEiE. 
The  active  principle  of  the  Boraginese. 

Schlagdenhauffen  and  Reeb  have  examined  the  roots,  stalks,  leaves 
and  seeds  of  Cynoglossum  officinale  and  IMiotropium  mropteUm. 
Petroleum  ether  extracted  from  the  roots  a  coloured  substance 


APPKNDIX. 


179 


analogous  to  alkanct  rod.  By  subsequent  treatment  with  alcohol  an 
alkaloid  was  obtained  which  tire  authors  term  cynoglossine.  It  is 
hygroscopic,  combines  with  acids,  forming  uncrystallizable  salts 
which  arc  decomposed  at  100°  0.  The  base  was  also  found  in  the 
seeds,  but  not  in  the  leaves  or  stalks.  Cynoglossinc  has  a  toxic 
action;  injected  hypodermically  O'OOl  to  0*00-2  gram  caused  violent 
convulsive  movements  in  a  frog,  followed  by  death  after  several 
hours.  0*0'50  gram  repeated  several  times  caused  nausea  and  vomit- 
ing in  a  pigeon  and  death  without  convulsions.  In  a  rabbit  weighing 
8*500  legs,  a  dose  of  about  one  gram  produced' narcotism  and  convulsive 
movements.    (Pharm.  Post,  xxv.,  I.) 

We  have  received  from  Afghanistan,  under  the  names  of  Gaozaban 
and  Gtel-i- gaozaban,  the  leaves  and  flowers  of  Trichodesma  molle} 
DC. ;  and  Aitchisou  {Notes  on  Prod,  of  W.  Afghanistan  and  N.-E 

rsial  p.  12)  records  the  collection  of  the  corollas  of  Anchusa 
italic  i,  Retz.,  to  be  employed  as  Gul-i- gaozaban. 


SOLANACEiE. 
Lycopersicum  esculentam,  Miller. 

The  tomato  fruit  has  beeu  chemically  examined  by  G.  Briosi  and 
T.  Gigli.  O  a  an  average  the  fresh  fruit  contains:  Seeds  10*9  per 
cent.,  pulp  85*4  per  cent.,  and  skin  3*7  per  cent.  The  pulp  can  be 
separated  into  a  yellow  juice  and  a  red  residue,  which  is  tasteless 
after  washing  ;  the  juice  on  an  average  has  the  specific  gravity 
1*0217,  and  contains  levulose,  citric  acid  (0'4  to  0*65  per  cent,  of 
the  juice),  albuminoids,  and  ash  which  is  composed  of  60  per  cent, 
potassium  salts.  Minute  traces  of  alkaloid  are  indicated  ;  tartaric 
acid  could  not  be  detected.  The  red  residue  will  impart  its  colouring 
matter  to  ether,  alcohol,  chloroform,  and  aqueous  alkalies.  The 
alcoholic  solution  is  not  changed  by  ferric  chloride,  dilute  acids  or 
"ikalies  ;  on  addition  of  strong  nitric  acid  a  transient  blue  colour  is 
produced ;  the  residue  on  evaporating  the  alcoholic  solution  becomes 
blue  by  adding  sulphuric  acid  ;  the  colouring  matter  resembles  that 
of  saffron.    (Chemiker  Ztg.,  1891,  205.) 

Mr.  Frederick  Davis  has  found  that  Euglish-grown  tomatoes  sub- 
jected to  distillation  with  water  afford  a  volatile  substance  analogous 
to  oil  of  onions  or  garlic.  The  crude  oil  obtained  by  distilling 
twenty-eight  pounds  consisted  of  oxide  and  sulphide  of  allyl.  The 
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crude  oil  was  acted  upon  by  metallic  potassium  to  separate  the 
oxygenated  product,  and  the  pure  oil  removed  ;  this  upon  analysis 
proved  to  be  represented  by  tbe  formula  (OTP^S.  {Year-book  of 
Pharmacy,  1S5>2,  p.  515.) 


Sola-naceaus  Alkaloids. 

Tbe  surprising  statement  made  rather  more  tban  three  years  since, 
by  Messrs.  Sobering,  that  belladonna  roots  contain  practically  only 
hyoscyaniine,  and  that  atropine  obtained  from  them  is  probably  a 
product  of  change  occurring  during  tbe  manufacture;  suggested  to 
Dr.  Scbiitte  to  undertake  a  thorough  investigation  of  the  subject, 
and  he  has  just  published  bis  results  in  a  long  and  interesting  paper 
(Archiv,  Oct.  30,  p.  492),    In  the  first  place  the  influence  of  methods 
of  preparation  upon  the  conversion  of  hyoscyaniine  into  atropine  was 
tested.    Dr.  Will  had  already  stated  that  contact  with  an  alkali  is 
sufficient  to  effect  this  change,  and  Dr.  Scbiitte  found  that  the  same 
result  is  produced  by  repeated  rccrystallizations  from  aeidrdated 
water,  as  well  as  by  long  keeping  of  hyoscyaniine  in  solution  or  in 
the  f orin  of  a  gold  salt.    It  was  further  ascertained  that  in  fractional 
precipitation  the  gold  salt  of  atropine,  if  any  should  be  present,  is 
thrown  down  before  that  of  hyoscyaniine,  and  the  inference  has 
been  drawn  that  if  any  atropine  gold  salt  be  thrown  down  at  the 
commencement  of  the  precipitation  in  a  properly-conducted  experi- 
ment, it  represents  atropine  existing  as  such  in  the  plant-part,  and 
that  any  obtained  from  a  mother-liquor  after  the  removal  of  the 
hyoscyaniine  represents  a  product  of  alteration.    The  influence  of 
age  and  period  of  vegetation  upon  the  alkaloids  in  the  roots  was 
next  investigated.    It  was  found  that  young  fresh  roots  (1  to  2 
years),  collected  from  a  basaltic  district,  whether  gathered  in  the 
spring,  summer  or  autumn,  contained  only  hyoscyaniine,  but  that 
older  roots  (8  years  and  upwards)  always  contained,  besides  much 
hyoscyaniine,   a  little   already-formed  atropine.    Similar  results 
were  obtained  with  roots  from  old  cultivated  plants  and  roots  that 
had  been  kept  several  years.    The  amount  of  alkaloid  was  consider- 
ably greater  in  the  roots  collected  in  summer  than  in  the  spring 
roots,  and  fell  off  again  in  the  autumn,  but  more  rapidly  in  the  old 
than  in  the  young  roots.    The   averages  obtained  at  the  three 
periods  were  for  young  roots  0127,  0'452,  and  0-458  ^per  cent.,  and 
for  old  roots  0-174,  0-358,  and  0-280  per  cent.    Spring  and  autumn 
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leaves  of  the  belladonna  plant  both  contained  principally  hyoscya- 
inine,  with  small  quantities  of  ready -formed  atropine.  As  to  the 
fruit,  the  unripe  berries  of  the  wild  plant  contained  chiefly  hyoscya- 
mine  and  a  little  atropine,  but  the  ripe  fruit  contained  only  atropine. 
The  ripe  berries  of  cultivated  plants,  however,  yielded  both  hyoscya- 
mine  and  atropine,  while  the  ripe  berries  from  var.  httea  gava 
atropine  and  a  small  quantity  of  a  base  probably  identical  with 
Hesse's  atropamiue.  Turning  to  other  Solanaceous  plants,  fresh 
and  old  stramonium  seeds  yielded  chiefly  hyoscyamine,  together  with 
small  quantities  of  already-formed  atropine,  and  scopolamine.  The 
leaves  of  the  potato  plant  (Solatium  tuberosum),  besides  yielding 
betaine,  gave  indications  of  the  presence  of  an  alkaloid  having  a 
mydriatic  action,  which  seemed  also  to  resemble  a  mydriatic  base 
present  in  Solatium  nigrum  and  Lycium  barbarum.  The  leaves  of 
Nicotiaria  tabdciim  also  yielded  traces  of  a  mydriatic  alkaloid,  and 
lastly  the  seed,  herb,  and  root  of  Anisodus  luridus  all  contained 
hyoscyamine  only.    (Pharm.  Jourti.,  Nov.  28,  1891.) 

Tobacco  Smoke. 

Tobacco-smoke  varies  in  character  according  to  the  proportion  of 
air  admitted  during  combustion,  oxidation  being  necessarily  more 
perfect  in  the  case  of  a  cigar  than  when  the  tobacco  is  smoked  in  a 
pipe.  In  the  latter  case,  a  portion  of  the  condensible  products  is 
deposited  in  the  liquid  state.  Tobacco-smoke  consists  in  part  of 
permanent  gases,  the  proportions  of  carbon  dioxide  and  carbon  mono- 
oxide  in  which  have  been  determined  by  G.  Krause.  Vohl  found 
sulphuretted  hydrogen  and  hydrocyanic  acid,  and  from  07  to  2-8 
grammes  of  ammonia  for  100  of  tobacco  smoked.  Vohl  and  Eulcnberg 
(Arch.  Pharm.,  [2],  cxlvi.,  130)  experimented  on  the  smoke  of  strong 
tobacco,  burnt  both  in  pipes  and  in  the  form  of  cigars.  The  smoke 
was  first  aspirated  through  a  solution  of  caustic  potash,  and  then 
through  dilute  sulphuric  acid.  The  alkali  absorbed  carbon  dioxide, 
sulphuretted  hydrogen,  hydrocyanic,  formic,  acetic,  proponic,  butyric 
and  valeric  acids,  phenol  and  creosote ;  the  presence  of  caproic,  caprilic 
and  succinic  acids  could  not  be  ascertained  conclusively.  The 
acid  absorbed  ammonia,  pyridine,  C3H5N,  and  all  the  homologies  of 
the  series  to  viridine,  C"H1BN,  inclusive.  In  addition  to  the  above, 
carbon  monoxide,  methane,  and  several  hydrocarbons  of  the  acetyl- 
ene series  were  detected.    Pyridine  was  the  chief  base  in  the  smoke 
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from  pipes,  while  collidinc  was  the  prominent  base  in  cigar-smoke. 
Vohl  and  Eulenberg  conclude  that  the  nicotine  of  tobacco  is  com- 
pletely decomposed  during  the  process  of  smoking,  and  that  the  intense 
action  of  tobacco-smoke  on  the  nervous  system  is  due  to  the  presence 
of  bases  of  the  pyridine  scries.    There  is  no  doubt  that  some 
observers  have  mistaken  these  bases  for  nicotine;  but  Melsen's 
experiments  {Bingl.  Polyt.  Jour.,  xlvii.,  212)  appear  to  be  conclusive 
as  to  the  presence  of  nicotine,  which  that  chemist  isolated  in  a 
condition  fit  for  analysis,  and  to  the  amount  of  about  33  grammes  for 
A\  kilogrammes  of  tobacco  smoked,  or  about  one-seventh  of  the 
quantity  originally  present.    {Allen's  Com.  Organ.  Anal,  iii.,  pt.  2.) 
A.  Gautier  has  since  observed  that  the  volatile  liquid  products 
formed  when  tobacco  is  smoked  in  a  pipe  consist  chiefly  of  basic 
compounds.    They  contain  a  large  proportion  of  nicotine,  a  higher 
homologue  of  nicotine  CllHl0Na,  which  pre-exists  in  tobacco  leaves, 
and  a  base  O(GIT0NO,  which  seems  to  be  a  hydrate  of  picoline.  Other 
less  volatile  'bases,  including  hydropyridines,  are  also  formed.  Thes* 
alkaloids  result  from  the  decomposition,  at  a  comparatively  low 
temperature,  of  the  carbopyridic  and  carbohydropyridic  or  analogous 
acids  present  in  tobacco.    (J.  Chem.  Soc,  April,  1893.) 

The  alkaloidal  contents  of  the  Seeds  and 
Tincture  of  Datura  Stramonium. 

The  principal  constituents  of  stramonium  seeds,  according  to  FKic- 
tigerand  Banbury's  Pharmacographia  (p.  461),  are  an  alkaloid, 
existing  in  combination  with  malic  acid,  and  a  fixed  oil,  of  which  the 
seeds  are  said  to  contain  25  per  cent.  The  alkaloidal  constituent 
was  first  isolated  by  Geigcr  and  Hesse  in  1833,  and  in  1850  was 
submitted  to  examination  by  Von  Planta,  who  came  to  the  conclusion 
that  it  was  identical  with  atropine.  This  statement  was  subsequent- 
ly confirmed  by  E.  Schmidt  (Ber.  dor  DeuUoh.  Cham.  Ges  xm 
370)  who  however,  afterwards  modified  his  views,  and  concluded 
that  daturine  was  really  a  mixture,  in  varying  proportions,  of  atropine 
and  hyoscyamine  (Archiv.  der  Pharmacia,  xxii„  329). 

Ladenburg  also  showed  (Berichte  Chem.  Ges.,  xm.,  909)  that 
stramonium  contains  two  alkaloids,  which  he  designated  heavy  and 
light  daturine,  the  former  consisting  of  atropine  and  hyoscyamine, 
and  the  latter  of  hyoscyamine  only. 
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As  to  the  distribution  of  the  alkaloid  in  the  plant,  and  the  com-, 
parative  strength  of  the  seeds  and  the  leaves,  very  little  reliable 
information  is  obtainable. 

Hurtz  and  Hopp  (Annal  der  Therap.,  1862,  p.  22)  inferred,  from 
experiments  made  by  them,  that  an  extract  from  the  seeds  possessed 
five  times  the  physiological  activity  of  an  extract  from  the  leaves. 
Evidence  of  this  kind  is,  however,  of  very  little  value  unless  the  pro- 
portionate amount  of  extract  obtained  from  the  seeds  and  the  leaves 
is  stated,  as  the  yield  varies  within  wide  limits.  The  alkaloidal 
content  of  the  seeds  is  given  in  Pharmacographia  as  '1  per  cent,  and 
that  of  the  leaves  as  "02  to  -03  per  cent. 

Hurtz  (Druggists'  Circular,  Aug.,  1884)  reports  having  obtained 
a  yield  of  daturine  from  the  seeds  of  -167  per  cent. 

E.  Schmidt  (Fear-booh  of  Pharmacy,  1885,  p.  242)  obtained 
from  5  kilos  of  each  of  four  specimens  of  seeds,  12-5,  18-4,  2*6,  and 
10-2  grams  alkaloid,  equivalent  to  a  percentage  yield  of  '25,  '37 
•05,  and  '20  respectively. 

A.  B.  Lyons  (Manual  of  Practical  Assaying),  estimating  the 
alkaloid  by  titration  with  Mayer's  solution,  found  the  average  yield 
of  alkaloid  by  five  specimens  of  the  seeds  to  be  from  '45  to  *55  per 
cent.,  and  that  from  eight  specimens  of  the  leaves  to  be  '40  to  25 
per  cent. 

If  these  results  could  be  trusted,  they  would  appear  to  indicate 
that  the  percentage  of  alkaloid  in  the  seeds  and  leaves  is  practically 
the  same,  but  the  process  of  estimation  by  titration  with  Mayer's 
solution  almost  invariably  gives  results  which  are  too  high,  and  a 
systematic  examination  of  a  number  of  samples  of  the  seeds  and 
leaves,  with  a  view  of  ascertaining  their  relative  alkaloidal  strength, 
is  still  needed, 

F or  the  purpose  of  our  experiments,  eleven  specimens  of  stramonium 
seeds  were  obtained,  and  a  series  of  tinctures  made  from  each,  by  the 
B.  P.  process,  with  menstrua  of  80,  70,  60,  50,  and  40  per  cent, 
strength  (by  volume).  It  was  remarked  that  all  the  tinctures  became 
opalescent  whenlsept,  and  all  threw  down  a  more  or  less  abundant 
deposit.  The  latter  varied  greatly  in  appearance,  that  from  the  80 
and  70  per  cent,  tinctures  apparently  consisting  of  fatty  matter  in  a 
semi-transparent  crystalline  condition,  while  the  deposit  from  the 
tinctures  of  lower  alcoholic  strength  was  darker  in  colour  and 
appeared  to  partake  more  of  a  resinous  character. 
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In  addition  to  the  seed  tinctures,  we  also  prepared,  for  the  purpose 
of  comparison,  three  series  of  tinctures  from  the  leaves,  menstrua  of 
the  same  alcoholic  strength,  and  the  same  proportion  of  drug  to 
menstruum  being  used,  as  in  the  case  of  the  seed  tinctures. 

Before  proceeding  to  the  quantitative  estimation  of  the  alkaloid,  a 
few  preliminary  experiments  were  tried,  in  order  to  ascertain  whether 
the  process  employed  for  the  estimation  of  the  alkaloid  in  tinctures 
of  henbane  and  belladonna  was  equally  well  adapted  for  the 
estimation  of  the  stramonium  tinctures. 

For  this  purpose  300  c.c.  of  a  standard  tincture  was  prepared 
with  a  60  per  cent,  menstruum,  and  the  alkaloid  estimated  by  the 
following  processes,  the  usual  precautions  being  taken  to  prevent 
loss  of  alkaloid  in  washing  with  chloroform,  &c.  :— 

Experiment  I. — Fifty  c.c.  of  the  tincture  was  evaporated  to  low 
bulk  with  addition  of  water,  until  all  spirit  had  been  removed.  The 
residual  liquor  was  allowed  to  cool  and  was  then  acidified  with 
dilute  sulphuric  acid,  and  freed  from  fat  and  colouring  matter  by 
means  of  chloroform.  It  was  then  made  alkaline,  and  the  alkaloids 
removed  by  shaking  with  three  successive  portions  of  chloroform. 
From  the  mixed  chloroformic  solutions  the  alkaloids  were  extracted 
by  three  agitations  with  acidulated  water,  and  were  afterwards 
regenerated  from  the  mixed  acid  solutions,  after  addition  of  excess 
of  ammonia,  by  shaking  out  with  chloroform.  The  latter  solution 
was  then  shaken  with  ammoniated  water,  and  after  separation  was 
drawn  off  and  evaporated,  and  the  residue  dried  at  100°  and 
weighed. 

Experiment  //.—The  tincture  was  evaporated  to  low  bulk,  the 
residual  liquor  allowed  to  cool,  and  an  excess  of  dilute  sulphuric 
acid  added.  It  was  then  freed  from  fat  and  colouring  matter  by 
means  of  chloroform,  a  slight  excess  of  ammonia  added,  the  alkaloids 
shaken  out  with  three  doses  of  chloroform,  the  latter  solutions 
mixed,  and  after  treatment  with  ammoniated  water  evaporated,  and 
the  residue  dried  and  weighed. 

Experiment  ///.-The  tincture  was  evaporated  till  all  spirit  was 
removed,  and  the  residual  liquor  acidified  with  dilute  sulphuric  acid 
and  shaken  with  chloroform  and  ether  in  turn,  till  the  latter  came 
away  colourless.  The  alkaloidal  solution  was  then  made  alkaline 
with  ammonia,  the  alkaloids  shaken  out  with  three  successive  15  «•.<•. 
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ether  (sp.  gr.  '717),  the  mixed  ethereal  solutions  evaporated,  and 
the  residue  dried  and  weighed. 

Experiment  IV. — The  tincture  was  evaporated  to  remove  the 
spirit,  the  residual  liquor  acidified,  and  colouring  matter  removed  by- 
means  of  chloroform.  It  was  then  made  alkaline  and  the  alkaloids 
extracted  with  chloroform.  From  the  chloroformic  solution  the 
alkaloids  were  removed  by  agitation  with  acidulated  water,  the 
latter  solution  treated  with  a  slight  excess  of  ammonia  ;  the  alkaline 
liquid  shaken  with  three  successive  portions  of  ether  (sp.  gr.  '717), 
and  the  mixed  ethereal  solutions  evaporated,  and  the  residue  dried 
at  100°,  and  weighed. 

Experiment  V. — This  was  conducted  exactly  as  No.  II.,  the  oil 
being  removed  by  means  of  petroleum  ether  before  the  preliminary 
treatment  with  chloroform. 

The  results  were  as  follows  : — 

Experiment    I.  50  c.c.  tincture  =  "014  gram  alkaloids. 
Experiment  II.  50  c.c.      „      ='015  „ 
Experiment  III.  50  c.c.      „       ='012  „ 
Experiment  IV.  50  c.c.       „       -  -010 
Experiment  V.  50  c.c.  =  '014  „ 

These  results  indicated  that  the  method  of  extraction  by  means  of 
chloroform  was  thoroughly  reliable,  notwithstanding  the  presence  of 
fixed  oil  in  the  tincture,  and  also  showed  that  the  preliminary 
treatment  with  petroleum  ether,  in  order  to  remove  the  oily  matter, 
was  unnecessary.  Confirmatory  experiments  with  a  70  per  cent, 
tincture,  by  processes  II.  and  V.,  gave  the  following  results  :— 

No.  II.  50  c.c.  tincture  =  *015  gram  alkaloids. 

No.  V.  50  c.c.      „      =  '014  „ 

The  exact  details  of  the  process  adopted  are  as  follows  :  — 
Fifty  c.c.  of  the  tincture  to  be  estimated  is  introduced  into  a  por- 
celain dish,  and  evaporated  over  a  water-bath  to  low  bulk  ;  water 
being  added,  if  necessary,  until  all  the  spirit  is  removed.  The  resi- 
dual liquor  is  allowed  to  cool,  and  is  then  acidified  by  the  addition 
of  1  c.c.  semi-normal  sulphuric  acid,  and  the  liquid  filtered  through 
cotton  wool  into  a  separating  funnel.  The  dish  and  filter  are  rinsed 
first  with  a  little  acidulated  water  and  then  with  15  c.c.  chloroform 
the  rinsings  added  to  the  contents  of  the  funnel  and  the  whole 
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well  shaken.    After  separation  the  chloroform  is  drawn  off,  and  the 
process  repeated  with  10  c.c.  chloroform.    The  washings  are  mixed 
and  freed  from  traces  of  alkaloid  by  shaking  with  three  successive 
small  portions  of  acidulated  water,  and  these  arc  separated  and 
added  to  the  original  solution.    The  latter  is  then  made  alkaline  with 
ammonia,  and  the  alkaloids  extracted  with  three  successive  15  c.c. 
chloroform.    To  obtain  the  alkaloids  in  a  pure  condition,  they  are 
withdrawn  from  solution  in  chloroform  by  agitation  with  three 
successive  small  portions  of  acidulated  water,  the  mixed  acid  solutions 
made  alkaline  with  ammonia,  and  the  alkaloids  taken  out  by  agita- 
tion first  with  10  c.c.  and  then  with  two  successive  5  c.c.  chloroform. 
In  cases  where  the  final  acidified  aqueous  solution  was  not  colourless, 
the  process  of  shaking  out  was  repeated.    The  mixed  chloroformic 
alkaloidal  solutions  were  afterwards  shaken  with  ammoniated  water, 
and  after  separation  were  drawn  off  and  evaporated  over  a  water- 
bath,  and  the  alkaloidal  residue  heated  at  100°  until  the  weight 
was  constant. 

The  above  process  was  found  to  be  applicable  to  the  majority  of 
the  tinctures  without  any  modification ;  but  with  others  greater 
difficulty  was  experienced  than  had  been  the  case  in  any  of  the 
estimations  previously  made. 

This  arises  from  the  fact  that  in  many  specimens  of  stramonium 
seeds  there  seems  to  exist  some  substance  soluble  both  in  alcohol  and 
water,  and  not  removable  by  chloroform  either  from  an  acid  or 
alkaline  liquor,  and  which  possesses  the  property  of  emulsifying 
chloroform  when  that  liquid  is  shaken  up  with  a  solution  contain- 
ing it. 

No  difficulty  was  experienced  in  removing  the  oil  and  colouring 
matter,  but  when  the  extract  was  made  alkaline  and  shaken  with 
chloroform,  emulsification  took  place,  and  the  chloroform  refused  to 
separate  out  clear,  even  after  standing  for  some  hours.  Separation 
into  two  layers  did,  however,  take  place,  the  upper  layer  consisting 
of  a  brown  alkaline  mother -liquor,  and  the  lower  layer  of  emulsified 
chloroform  containing  the  alkaloid  in  solution,  and   holding  m 
suspension  some  of  the  mother -liquor.    It  was  ascertained  that  all 
the  alkaloid  was  taken  out  by  the  chloroform,  and  two  processes 
were  devised,  whereby  it  could  be  extracted  from  the  chloroform 
emulsion  and  obtained  in  a  pure  condition.     By  the  phm  fcrst 
adopted,   the  original    alkaline  liquor  was   shaken   with  three 
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successive  15  c.c.  chloroform,  and  after  separation  these  were  drawn 
off  in  turn  and  mixed.  The  mixed  chloroformic  solutions  were 
then  shaken  up  with  four  successive  small  portions  of  acidulated 
Water,  by  which  means  all  the  alkaloid  was  taken  out,  together 
with  the  mother-liquor  included  in  the  chloroform  magma,  and 
the  latter  separated  out  clear.  The  acid  solutions  were  mixed  and 
made  alkaline,  and  the  alkaloids  again  shaken  out  with  three 
successive  portions  of  chloroform.  The  latter  were  drawn  off  and 
mixed  and  the  process  repeated  (usually  five  or  six  times)  until  a 
point  was  reached  where  the  alkaloidal  solution  became  almost  colour- 
less, and  a  perfectly  clear  chloroformic  solution  was  obtained. 
When  this  point  had  been  attained,  the  alkaloids  Were  once  more 
extracted  with  acidulated  water,  the  latter  solution  made  alkaline, 
the  alkaloids  again  taken  out  with  chloroform,  the  chloroformic 
solution  shaken  with  ammoniated  Water,  aud  after  separation  drawn 
off  and  evaporated  and  the  residue  dried  at  100°  and  weighed.  The 
loss  of  alkaloid  by  this  process  is  very  slight,  and  there  is  no  waste 
of  chloroform,  the  same  portion  being  employed  all  the  way  through 
for  shaking  out  the  alkaloids,  a  fresh  quantity  being  used  only  for 
the  final  extraction  of  the  pure  alkaloid.  The  process,  however,  was 
a  very  long  and  tedious  one,  each  estimation  occupying  four  or  five 
hours. 

The  following  modification  was  found  to  give  reliable  results,  and 
to  shorten  materially  the  time  occupied  by  each  estimation: — 

The  chloroform  magma  is  introduced  into  a  separating  funnel  and 
shaken  vigorously,  when,  as  a  rule,  about  half  the  chloroform 
separates  out  and  can  be  run  off.  To  the  remaining  emulsion  5  c.c. 
of  90  per  cent,  alcohol  is  added  and  the  whole  well  shaken  and  then 
allowed  to  stand,  when  a  perfect  separation  into  two  layers  takes 
place,  the  lower  layer  consisting  of  chloroform  and  alcohol,  and  the 
upper  layer  of  a  brown  alkaline  aqueous  liquid.  The  whole  of  the 
alkaloid  is  taken  out  by  the  chloroform.  The  latter  is  drawn  off  and 
added  to  the  portion  previously  separated  and  the  alkaloid  extracted 
by  shaking  with  three  portions  of  acidulated  water.  The  acid  sohu 
tions  are  mixed  and  made  alkaline  and  the  alkaloids  recovered  by 
means  of  chloroform.  This  process  is  once  repeated,  and  the  final 
chloroformic  solution,  after  shaking  with  ammoniated  water,  is 
drawn  off  and  evaporated,  and  the  residue  dried  at  100°  and  weighed. 
These  two  modifications  of  the  process  of  estimation  were  tried  side 
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by  side  on  four  of  the  most  troublesome  samples  of  tincture,  and  the 
results  in  each  case  were  exactly  concordant. 

The  alkaloid  as  obtained  by  either  of  these  processes  is  in  the  form 
of  a  perfectly  colourless,  transparent  fused  mass.  It  is  soluble  in 
water  and  dilute  acids,  and  the  reactions  generally  correspond  with 
those  of  the  alkaloidal  residue  obtained  from  the  belladonna  tinctures. 

A  glance  at  the  table  will  show  that  the  most  perfect  exhaustion  of 
stramonium  seeds  is  effected  by  the  use  of  a  60  or  70  per  cent,  men- 
struum, the  average  yield  of  alkaloid  by  the  tinctures  prepared  with 
menstrua  of  these  strengths  being  equal.  It  is  open  to  question, 
however,  whether  a  better  preparation  could  not  be  obtained  from 
the  leaves.  The  chief  objections  to  the  tincture  prepared  from  the 
seeds  are  that  it  almost  invariably  becomes  turbid  and  deposits  when 
kept,  and  also  becomes  opaque  on  dilution,  which  objections  do  not 
apply  to  at50  per  cent,  tincture  of  the  leaves. 

The  results  of  the  examination  of  the  leaf -tinctures  are  appended  to 
the  table.  The  leaves  from  which  No.  I  series  was  prepared  were 
gathered  from  plants  grown  by  one  of  us  (Farr),  and  the  deficiency 
of  alkaloid  is  doubtless  accounted  for  by  the  persistent  rain  and  lack 
of  sunshine  which  characterized  the  past  season.  The  tinctures  made 
from  the  other  two  specimens,  however,  gave  the  same  average  of 
alkaloid  as  the  seed  tinctures.  Lyons'  results,  referred  to  above, 
go  to  show  that  the  alkaloidal  strength  of  the  seeds  and  leaves  is  the 
same,  and  should  this  fact  be  established  as  the  result  of  further 
work  upon  the  subject,  we  should  recommend  that  this  tincture,  like 
those  of  henbane  and  belladonna,  be  prepared  from  the  leaves,  on  the 
ground  that  a  50  per  cent,  tincture  of  the  leaves  is  a  more  elegant 
pharmaceutical  product  than  a  60  per  cent,  tincture  of  the  seeds. 

The  results  tabulated  go  to  prove  that  the  alkaloidal  content  of 
stramonium  seeds  does  not  vary  to  anything  like  the  same  extent  as 
does  that  of  most  other  drags,  the  yield  of  the  tinctures  varying 
between  the  limits  of  «020  and  '034,  with  an  average  of  -026  per  cent. 

This  tincture,  like  those  of  henbane  and  belladonna,  readily  admits 
of  standardization,  and  the  standard  should  be  fixed  not  lower  than 
•025  per  cent. 

The  average  amount  of  alkaloid  contained  in  the  seeds,  calculated 
upon  the  basis  of  our  results,  is  about  '2  per  cent. 
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The  percentage  amount  of  the  extractive  in  tinctures  was  ascer- 
tained by  evaporating  10  c.c.  of  the  sample  over  a  water-Lath,  heat- 
ing the  residue  at  100°  till  the  weight  was  constant,  and  multiplying 
the  result  by  ten. 

It  will  be  remarked  that  the  last  five  series  of  tinctures  show  a  much 
higher  yield  of  extract  than  the  first  six,  and  it  will  also  be  noticed 
that  the  difference  is  more  marked  in  the  case  of  the  tinctures  pre- 
pared with  the  stronger  menstrua.  This  discrepancy  is  accounted 
for  by  the  fact  that  series  1 — 6  were  made,  as  the  Pharmacopoeia 
directs,  from  the  braised  seeds,  while  the  drugs  employed  in  the 
preparation  of  series  7 — 11  were  reduced  to  somewhat  fine  powder 
before  being  converted  into  tincture.  We  have  previously  pointed 
out,  in  connection  with  the  tinctures  of  confirm  and  colchicum,  that 
it  is  not  advisable  to  reduce  the  drag  to  a  fine  state  of  disintegration. 
The  sole  result,  in  the  case  of  stramonium  seeds,  is  to  expose  the  oily 
albumen  to  the  free  action  of  the  menstruum,  and  as  a  consequence 
to  load  the  tinctures  prepared  with  the  stronger  menstrua  with  a 
quantity  of  oily  and  in  all  probability  inert  matter.  This  is  proved 
(as  was  the  case  with  tincture  of  colchicum)  by  the  remarkable  varia- 
tion in  the  yield  of  extractive,  by  the  tinctures  of  higher  and  those 
of  lower  alcoholic  strength.  As  a  general  rule,  the  weaker  the  men- 
struum, the  greater  the  percentage  of  extractive  in  the  resulting 
tincture,  but  in  the  case  of  seed -tinctures  this  rule  is  reversed. 
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AOANTIIACEiE. 

Note  on  the  presence  of  a  Cholesterol  in  the  roots  of 
Hygrophila  spinosa. 

In  the  Pharmaoographia  Indica,  one  of  us  described  the  physical 
properties  of  a  principle  isolated  from  the  roots  of  the  Hygrophila 
spinosa,  which  was  not  unlike  a  cholesterol.  Subsequently,  through 
the  kindness  of  Dr.  Dyniock,  we  obtained  a  large  supply  of  the  roots, 
and  were  able  to  separate  a  sufficient  amount  of  the  material  to 
admit  of  its  thorough  purification  and  ultimate  composition  being 
determined. 

For  ultimate  analysis  the  principle  was  crystallized  from  light 
petroleum  ether,  and  the  combustion  made  in  an  open  tube  in  a 
current  of  oxygen.  The  tube  had  been  in  use  some  time  and  was 
in  very  good  working  order.  The  results  obtained  led  to  the  follow- 
ing formula : — ■ 


C2fl  ... 
H**  ... 
0 

•  •  *             •  •  •  « 

•  i  •                   •  a  • 

312 
16 

Calculated  for 
C48H**0. 

83-86 

11-82 

4-32 

Found. 

83-80 
12-02 
4-18 

372 

100-00 

100-00 

At  175°  0.  (uncor.)  the  cholesterol  commenced  to  soften,  and 
melted  at  184°  (uncor.).  The  fusing  point  would  appear  to  be  higher 
than  that  of  any  cholesterol  hitherto  isolated.  We  were  unfor- 
tunately unable  to  determine  the  specific  rotatory  power. 


In  purifying  the  cholesterol  an  alcoholic  extract  of  the  root  was 
dried  and  exhausted  with  ether.  The  dry  ether  extract  was  treated 
with  dilute  sulphuric  acid,  and  the  insoluble  residue  taken  up  by 
ether.  The  ether  extract  was  next  boiled  with  aqueous  caustic 
potash,  the  solution  evaporated  to  dryness,  and  extracted  with 
petroleum  ether.  The  petroleum  ether  extract  was  boiled  for  some 
hours  with  alcoholic  potash,  the  solution  evaporated  to  dryness,  and 
extracted  with  petroleum  ether.  The  petroleum  extract  was  of  a  yel- 
low colour,  and  in  order  to  decolourize  it,  it  was  dissolved  in  absolute 
alcohol,  and  the  solution  agitated  with  purified  animal  charcoal ; 
this,  however,  failed  to  remove  the  whole  of  the  colour,  and  tho 
following  experiment  was  adopted.    The  alcohol  was  evaporated  off, 
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the  residue  dissolved  in  petroleum  ether,  and  the  solution  agitated  with 
proof  spirit ;  by  this  means  most  of  the  colouring  matter  was  removed. 
The  cholesterol  was  finally  several  times  crystallized  from  petroleum 
ether,  and  was  obtained  perfectly  white.  A  benzoyl  derivative  was 
also  prepared.  Evaporated  with  a  drop  of  nitric  acid  and  the  dry 
residue  moistened  with  ammonia,  an  orange  colour  developed,  but 
no  change  was  induced  by  the  addition  of  caustic  potash.  The  violet 
reaction  with  ferric  chloride  and  HC1  applied  as  described  by  Forti 
was  very  marked.  The  sulphuric  acid  and  chloroform  reaction  was 
conducted  in  a  stoppered  bottle ;  the  chloroform  layer  at  first  became 
yellowish -brown,  then  blood-red,  finally  darkening  to  reddish- purple  ; 
the  sulphuric  acid  and  stratum  was  of  a  pink  colour,  and  in  some 
experiments  fluoresced.  {By  C.  J.  H.  Warden,  and  Assistant  Surgeon 
C.  L.  Bose,  Assistant  Chemical  Examiner  to  Government  of  Bengal.) 

LABIATiE. 

Salvia  macrosiphon,  Boiss. 

The  Kanocha  seeds  referred  by  us  (Vol.  III.,  p.  265)  to  Phyllan- 
thus  madraspatensis  have  been  shown  by  Dr.  O.  Stapt  to  belong  to 
a  species  of  Salvia.  Dr.  Stapt  bought  the  drug  in  the  bazaars  of 
Ispahan,  where  it  was  known  by  the  Persian  name  Marv.  A  drug 
called  "  Merw"  was  mentioned  by  Abu  Mansur  in  1055,  and  Selig- 
mann  refers  it  to  Origanum  Marv,  L.,  a  native  of  Syria.  Aitchison, 
in  his  Notes  on  the  Products  of  Western  Afghanistan,  mentions 
"Salvia  (?)"  as  the  origin  of  the  nutlets  known  as  Kanoucha  or 
Kanouncha.    {Pharm.  Journ.,  March  11,  1893.) 

Influence  of  Menthol  on  the  gastric  functions.* 

Following  Professor  I.  T.  Tchiidnovsky's  suggestion,  Dr.  Vladi- 
mirsky  has  carried  out  a  set  of  experiments  on  seven  healthy  subjects 
(six  men,  including  himself,  and  one  woman),  aged  from  24  to  32, 
the  drug  being  administered  with  food,  in  the  dose  of  0-3,  P0  and-20 
crammes     The  author  has  arrived  at  the  following  conclusions  :— 

(1)  The  druor  (in  any  of  the  doses  stated)  very  markedly  dimi- 
nishes the  proportion  of  free  hydrochloric  acid  in  the  gastric  juice, 
the  decrease  attaining  its  maximum  in  about  1  or  \\  hours  after 

the  ingestion.      ,  .  

-^TTctcrsbHnj  Inaugural  motion,  1801,  No.  77,  p.  44;  Medical 
Chronicle,  August,  p.  3G7. 
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(2)  In  persons  presenting  a  more  or  less  weakened  motor  power 
of  the  stomach,  the  decrease  lasts  longer  than  in  those  with  a  normal 
one. 

(3)  The  digestive  power  of  the  gastric  juice  is  diminished. 

(4)  The  transformation  of  proteidsinto  peptones  is  retarded  (hence 
an  increased  proportion  of  propeptoncs,  i.e.,  intermediary  products  of 
peptonisation). 

(5)  The  proportion  of  lactic  acid  in  the  gastric  juice  is  aug- 
mented, the  rise  proceeding  parallclly  with  diminution  in  the  propor- 
tion of  free  hydrochloric  acid. 

(6)  The  motor  power  of  the  stomach  grows  weaker  (in  about  one 
hour  after  the  ingestion) ;  in  initial  stages  of  the  digestion,  however, 
it  may  occasionally  undergo  some  increase. 

(7)  The  absorptive  power  of  the  organ  improves,  which  seems  to 
be  dependent  upon  a  favourable  (stimulating)  influence  of  menthol 
on  the  circulation. 

(8)  Contrary  to  the  statements  of  Ossendowski  (vide  the  Journal 
of  Laryngology  and  Rhynology,  May,  1890,  p.  202),  L.  Braddon, 
M.  Eeichert,  S.  Rosenberg,  Hugo  Koster,  and  many  other  observers, 
menthol  does  not  appear  to  possess  any  special  "  appetite-making" 
power. 

(9)  In  1  and  2  gramme  doses,  the  remedy  gives  rise  to  a  kind  of 
intoxication,  followed,  in  4  or  5  hours,  by  sensations  of  languor  and 
drowsiness. 

(10)  Menthol  may  prove  useful  as  a  substitute  for  camphor.  (By 
Nikolai  A.  Vladimir  sky.) 

Ustukhadus  and  Gul-i-sirwaj. 

We  have  received  from  Afghanistan,  under  the  name  of 
Ustukhudus  (Sta;chas),  the  flowering  tops  of  a  labiate  plant  which 
appears  to  be  a  Moluccella ;  it  has  enlarged  purple  calices  and 
Balm-like  odour. 

In  the  same  parcel  we  received,  under  the  name  of  Gul-Usiruoai 
the  large  rose-coloured  calices  of  Egmenocrakr  eleqans  Bxmse 
containing  the  ripe  nutlets  ;  the  calices  have  an  agreeable  aromatic 
odour  and  are  mucilaginous. 
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ARISTOLOCIIIACEiE. 
Aristolochine  and  Aristin. 

These  two  substances  have  been  obtained  from  the  roots  of 
Aristolochia  argentina  by  Dr.  O.  Hesse,  who  gives  the  following 
account  of  them  (Pharm.  Joiirn.,  Jan.  9th,  1892):— 

The  powdered  root  gives  a  dark  brown  yellow  colour  to  ether,  and 
when  gaseous  ammonia  is  added  to  the  ethereal  solution  a  red 
flocculent  precipitate  is  separated.    The  ether  solution  separated 
from  this  precipitate  gives  on  evaporation  a  yellowish-brown  residue, 
in  which  clear,  colourless  crystals  are  formed  after  some  time.  The 
dark-coloured  mass  separated  from  these  crystals  and  again  dissolved 
in  ether  gives,  on  shaking  with  dilute  sulphuric  acid,  a  small 
quantity  of  a  base.    The  greater  part  of  it,  however,  remains  in  the 
root  that  hps  been  treated  with  ether,  and  can  be  extracted  with 
alcohol.    On  evaporating  the  alcoholic  extract  a  brownish-yellow 
resinous  residue  is  obtained  that  is  partly  dissolved  by  caustic  soda 
solution  and  gives  up  the  base  to  ether. 

I  propose  to  apply  the  name  Aristin  to  the  substance  contained  in 
the  above-mentioned  red  ammoniacal  compound.  When  that  com- 
pound is  dissolved  in  hot  glacial  acetic  acid,  the  aristin  crystallizes 
out  on  cooling,  and  it  can  easily  be  obtained  in  a  pure  state  by  recrys- 
tallizing  from  hot  glacial  acetic  acid.  Aristin  forms  shining  gold- 
coloured  lamina?  and  flat  needles  sparingly  soluble  in  hot  glacial 
acetic  acid  and  scarcely  at  aU  soluble  in  the  cold.  It  is  sparingly 
soluble  in  hot  alcohol,  more  so  in  ether,  chloroform,  or  benzene. 

At  about  260°  C.   it  blackens,  but  does  not  melt  until  the 
temperature  reaches  270°  C,  and  then  undergoes  decomposition. 
It  dissolves  in  concentrated  nitric  acid  on  boiling  for  a  short 
time,  and  separates   again  unaltered  on  cooling  ;  but  when  the 
boiling  is  long  continued  decomposition  takes  place  with  evolu- 
tion of  red  vapour.     Aristin  dissolves  in  acetic  anhydride  with 
a  yeUow  colour,  and  when  concentrated  sulphuric  acid  is  dropped 
into  the  solution  it  becomes  at   first  intensely  blue  and  then 
permtoently   greenish -blue.     The   alcoholic   solution   of  anstm 
has  a  perfectly  neutral  reaction,  but  the  substance  combines  with 
ammonia  and  with  soda.    These  compounds  have  a  fine  red  colour, 
and  the  ammonia  compound  can  be  crystallized  from  alcohol  m 
delicate  needles.     Both  compounds  are  dissolved    by  water  or 
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alcohol  with  deep  orangc-rcd  coloration.  On  addition  of  acids  to 
those  solutions  a  flocculent  yellow  precipitate  is  thrown  down  which 
soon  becomes  crystalline. 

The  second  of  the  above-mentioned  compounds  is  a  fat  acid  ester 
that  can  be  easily  purified  by  recrystallization  from  alcohol.  It 
takes  the  form  of  small  white  laminaa  which  melt  at  84°  C,  and  are 
very  soluble  in  hot  alcohol,  but  sparingly  in  cold  alcohol,  very  soluble 
in  ether,  pertroleum  spirit  or  chloroform,  and  insoluble  in  water. 

The  substance  dissolves  in  hot  glacial  acetic  acid,  and  on  cooling 
crystallizes  out  again  unaltered.  In  the  alcoholic  solution  this 
substance  can  be  easily  saponified,  the  products  being  phytosterin 
and  palmitie  acid. 

The  third  substance  mentioned  above  is  a  base,  to  which  I  propose 
giving  the  name  Aristolochine.  That  name  has  already  been  applied 
by  Chevailier  to  a  bitter  substance  obtained  from  Aristolochia 
serpen  (aria,  but  it  was  obviously  a  mixture  the  bitter  taste  of  which 
was  probably  due  to  the  presence  of  the  base  now  described.  There- 
fore, the  name  seems  to  me  to  have  been  inappropriate  in  that  instance, 
and  I  have  transferred  it  to  the  pure  substance. 

Aristolochine  is  precipitated  from  its  colourless  solutions  in 
sulphuric  or  acetic  acid  on  the  addition  of  ammonia  or  caustic  soda 
in  the  form  of  white  amorphous  flocks.  It  is  freely  soluble  in 
alcohol,  ether,  chloroform,  or  benzene.  On  evaporating  the  ether 
solution  it  remains  as  a  colourless  resinous  mass.  When  the  ether 
solution  is  mixed  with  an  equal  volume  of  petroleum  spirit  and  the 
mixture  very  slowly  evaporated,  warty  masses  are  deposited  that  are 
distinctly  crystalline.  The  base  has  a  bitter  taste  and  neutralizes 
acid  perfectly.  The  hydiodide  and  sulphocyanide  are  amorphous 
oily  precipitates  which  present  no  tendency  to  crystallize.  The 
platinochloride  is  a  dark  yellow  and  the  aurochloride  a  pale  yellow 
amorphous  precipitate ;  both  are  almost  insoluble  in  water. 

The  behaviour  of  the  base  with  concentrated  sulphuric  acid  is 
remarkable.  It  forms  a  fine  green  solution,  which  becomes  bright 
bluish  green  on  the  addition  of  a  trace  of  ferric  chloride.  Similar 
reactions  are  given  by  aricine,  cusconine,  and  some  of  the  bases 
of  the  bark  of  Remijia  pardieana. 

Aristolochine  appears  to  have  been  already  observed  by  Dymock 
and  "Warden  in  their  examination  of  Aristolochia  indica,  and  I  am  of 
opinion  that  the  differences  of  their  statements  in  regard  U>  the  baso 
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are  solely  clue  to  their  having  failed  to  separate  it  completely  from 
colouring  material.  I  am  also  of  opinion  that  aristin  partakes  of 
the  nature  of  the  yellow  substance*  obtained  by  previous  observers, 
and  that,  according  to  some  remarks  of  Dymock  and  Warden,  it  is 
probably  present  in  the  root  of  Aristolochia  indica. 

Aristolochm  is  the  name  given  by  Dr.  J.  Pohl  to  the  active 
principle  of  the  seeds  of  Aristolochia  Clcmatilis  and  the  roots  of 
A.  rotunda  and  A.  lonya.    The  powdered  drugs  were  exhausted  with 
petroleum -ether,  which  removed  chlorophyll,  oil,  and  a  gelatinous, 
nitrogenous,  inactive  substance  (occasionally  this  can  be  obtained 
crystalline)  ;  warm  96  per  cent,  alcohol  removed  the  colouring  and 
bitter  principles ;  after  evaporating  to  syrupy  consistence  it  was 
taken  up  with  water  and  acidulated  with  sulphuric  acid,  the  preci- 
pitate collected,  expressed,  dried  at  40°  0.,  and  extracted  in  a  Soxhlet 
apparatus  for  some  weeks  with  petroleum-ether  until  the  last  traces 
of  the  above-mentioned  nitrogenous  substance  were  removed  and 
the  residue  exhausted  with  alcohol  or  ether ;  from  this  alcoholic  or 
ethereal  solution  there  separated  after  a  time  yellow  crystalline 
masses,  which,  recrystallized  several  times  from  ethereal  solution, 
were  found  to  constitute  the  active  principle.    It  is  soluble  in  chloro- 
form, ether,  acetone,  phenol,  acetic  anhydride,  aniline,  and  alcohol ; 
almost  insoluble  in  cold  water,  slightly  soluble  in  warm  water ; 
insoluble  in  pertroleum-ether,  benzol,  and  carbon  disidphide ;  alkalies 
and  alkaline-earth  hydrates  dissolve  it ;  from  neutral  or  alkaline 
solutions  it  is  precipitated  by  neutral  and  basic  lead  acetate,  dialyzcd 
iron,  zinc  sulphate,  silver  nitrate,  and  a  saturated  solution  of  salt, 
but  not  by  alum,  copper  sulphate,  and  platinic  chloride ;  it  does  not 
reduce  Fehling's  solution  and  does  not  react  with  Millon's  reagent. 
Its  ultimate  analysis,  C  59-98,  H  3-54,  N  4-32,  O  32-16,  leads  to  the 
formula  C32Hz2N!!013,    Physiologically  it  was  found  that  cold- 
blooded animals  were  entirely  indifferent  to  it;  while  in  warm- 
blooded animals  ursemic  intoxication  was  produced ;  in  this  respect 
aristolochin  is  a  much  more  powerful  agent  than  any  other  sub- 
stance ;  it  resembles  aloin  in  its  action  upon  thefkidneys,  but  is  about 
ten  times  more  poisonous— it  is  probable  that  given  to  man  it  may 
act  as  a  cathartic  {Arch,  f.  oxper.  Pathol:  u.  Pharm.).  (Apoth.  Ztg. 
1891,642.) 


*  See  J'harm.  Jviirn.,  li.,  2-15. 
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LAURINEiE. 
Gurn-barks. 

Gum-bark,  or  PisMn-puttai  of  the  Tamils,  docs  not  refer  to  the  bark 
of  a  tree  which  exudes  a  gum  by  bruising  or  incision,  but  denotes  a 
bark  which  has  such  mucilaginous  properties  that  it  could  be  used  for 
special  purposes  in  medicine  and  the  arts,  whore  the  white  of  egg 
would  be  used  elsewhere.  Barks  of  this  description  occur  in  the 
natural  orders  Malvaceae  and  Laurinese,  and  students  of  materia 
medica  know  that  drugs  of  these  orders,  marsh-mallow  root,  and  the 
barks  of  arboreous  cinnamons,  for  instance,  contain  a  peculiar  muci- 
lage, which  is  not  precipitated  by  •  alcohol.  A  typical  gum-bark  of 
the  East  is  that  of  Kydia  calycina,  a  malvaceous  tree,  growing  ex- 
tensively on  the  slopes  of  the  Nilgiris,  and  largely  employed  in  sugar 
refinery  under  the  Tamil  name  of  Kadularanyy  -puttai.  On  soaking 
a  portion  of  this  dried  bark  in  water  it  rapidly  swells,  and  the 
inside  becomes  coated  with  a  slimy  mucilage.  The  inner  layers  of 
the  liber  may  then  be  removed  like  pieces  of  lace,  and  the  gum  is  seen 
to  be  occupying  the  spaces  between  the  longitudinally  disposed  fibres, 
apparently  formed  from  the  cellulose  of  the  broken  cell-walls.  The 
bark  of  Kydia  is  sold  in  the  bazaars,  and  the  decoction  is  taken  as  an 
astringent  and  tonic,  and  the  Vythians  or  native  doctors  consider  it 
to  be  a  specific  for  diabetes. 

Dr.  Mohideen  Sheriff,  in  the  "  Supplement  to  the  Pharmacopoeia  of 
India,"  gives  Tetranthera  Roxburghu  as  the  botanical  origin  of 
Pishin-puttai,  but  offers  no  description  of  the  drug  under  that  heading. 
Mr.  HoUingsworth,  of  the  Madras  Medical  College,  some  time  ago 
supplied  me  with  an  authentic  specimen  of  the  bark  of  Tetranthera 
laurifolia,  or,  as  it  is  now  called  in  the  "Flora  of  British  India  " 
Litscea  sebifera.  The  bark  was  of  a  reddish-brown  colour  and  slightly 
balsamic  odour,  very  different  to  that  of  cassia  or  cinnamon.  The 
thickness  was  a  quarter  of  an  inch,  and  when  soaked  in  water 
it  became  very  mucilaginous.  It  afforded,  on  analysis,  distinct 
reactions  for  an  alkaloid,  which  had  the  characters  of  laurotetanine 
a  poisonous  base  lately  discovered  by  Dr.  Greshoff  in  the  barks  of 
several  species  of  Javanese  lauraceous  plants. 

About  two  years  ago  a  collection  of  drugs  for  identification  was 
sent  to  me  by  Dr.  P.  S.  MootoosAvamy,  of  Tanjore,  and  among 
them  was  a  specimen  of  Pishin-puttai,  which,  he  said,  was  collected 
from  trees  growing  in  the  jungles  near  Point  Calimere.    This  bark 
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had  a  most  agreeable  odour,  resembling,  but  not  identical  with,  Indian 
cassia,  and  the  taste  was  decidedly  sweet.  It  made  a  slimy  mucilage 
when  mixed  with  water  and  contained  some  tannic  acid,  but  no 
alkaloid  resembling  laurotctanine  could  be  separated  from  it.  The 
bark  is  sold  in  the  bazaars,  and  it  is  known  as  Mydalahady  among 
Muhammadans.  It  is  used  in  medicine  for  its  mucilaginous, 
demulcent,  and  refrigerant  properties.  By  powdering  the  bark  with 
some  benzoin,  mixing  it  into  a  paste  with  a  little  water,  and  smearing 
this  on  reeds,  and  drying  them  in  the  sun,  flavouring  sticks  called 
Samboorany-vathe  are  made,  and  are  burnt  as  an  incense  or  perfume. 
I  have  not  been  able  to  obtain  the  botanical  source  of  this  particular 
variety  of  gum-bark,  but  I  am  inclined  to  believe  from  its  odour  that 
it  is  an  arboreous  cinnamon. 

From  Travancore  I  have  received  on  different  occasions  three 
specimens  of  gum-bark,  all  varying  the  one  from  the  other.  The 
first  was  a  thick,  red-coloured  bark,  a  commercial  article  on  the 
Western  Coast,  supplied  to  sugar  refiners.  The  botanical  origin  could 
not  be  ascertained ;  it  differed  in  physical  characters  from  the  barks 
previously  mentioned,  and  yielded  an  alkaloid  having  the  reactions  of 
laurotetanine.  Probably  it  was  a  Litssea.  The  second  description  of 
gum-bark  was  that  of  Kydia  calycina.  The  third  specimen  was  sent  by 
the  Conservator  of  Forests  for  Travancore ;  it  was  named  in  Malyalum 
Ava-tholi,  and  derived,  it  was  supposed,  from  a  species  of  Cordia. 

I  have  recently  examined  some  samples  of  gum-barks  from  the 
Madura  District  of  Southern  India,  and  stated  to  be  used  by  the  hill 
villagers  in  increasing  the  alcoholic  strength  of  sago  toddy.  The 
plants  yielding  these  barks  were  up  to  this  time  only  known  by  their 
vernacular  names,  but  as  leaves,  flowers,  and  fruits  were  also  sent, 
these  enabled  them  to  be  identified.  The  request  was  also  made  that 
they  should  be  analysed  to  ascertain  the  nature  and  effect  of  their 
use  in  native  spirit  manufacture. 

The  seven  specimens  of  bark  were  as  follows  : — 

'   1.  Kadaly-marum*    Olea  glandulifera. 

2.  Koppa-marum    Lilscea  Zeylanica. 

3.  Karukathan-gundu*        ...     Hiptage  Madablota. 
4  Mullu-gundu    Jasmmum  flexile. 

5.  Pungala-marum    Ligustrum  Roxburgh,, . 

6.  Sudala-marum    Litscea  WighUana. 

7.  Knmala-marum    Gmclina  arbor ea. 


*  Marura  =  trce,  guudu  =  climber  (Tamil). 


AfFENDIX. 


199 


The  Olea  glandidijera  is  a  stout,  tall  tree,  with  white  flowers  and 
small  black  fruit.  The  bark  is  of  a  greyish  colour,  with  whitish 
specks,  about  i  of  an  inch  in  thickness,  breaking  with  a  close  granu- 
lated fracture,  inner  surface  brown. 

The  Litscca  Zeylanica  is  a  moderate -sized  tree,  with  yelloAvish- white 
flowers  and  black  fruit  ;  the  leaves  are  ribbed  and  whitish  on  the 
under  surface.  The  bark  is  gray  and  covered  with  lichens,  smooth, 
i  of  an  inch  thick,  fracture  close,  showing  white,  glistening  fibres 
running  through  the  red  substance  of  the  middle  and  inner  layers, 
brown  and  smooth  internally.  The  bark  gives  off  a  fragrant  odour 
when  burning. 

The  Hiptage  Madablota  is  a  woody  climber,  reaching  to  the  top 
of  trees  over  100  feet  high.  The  stems  are  from  half  to  three- 
quarters  of  an  inch  in  thickness,  and  covered  with  a  thin,  smooth, 
reddish-brown  bark  enclosing  a  yellowish  wood. 

The  Jasminum  flexile  is  also  a  climber.  The  stems  are  about  one 
inch  in  diameter,  very  woody  and  knotted,  covered  with  a  light 
yellowish -brown  papery  bark,  exfoliating  on  the  surface. 

The  Ligustrum  Roxburghii  is  a  stout  tree  about  50  feet  in  height. 
The  bark  is  coloured  russet-brown,  and  is  a  quarter  of  an  inch  or 
more  in  thickness ;  fracture  close,  showing  thick  white  fibres  running 
through  the  brown  middle  and  inner  layers. 

The  Litscea  Wightiana  is  similar  to  L.  Zeylanica  in  many  respects. 
The  bark  has  a  greyish- green  epidermis,  beneath  which  is  a  chocolate- 
coloured  surface  ;  the  fracture  is  short  and  light  coloured,  becoming 
red  or  brown  by  exposure  to  the  air. 

The  Gmelina  arborea  is  a  common  tree  in  the  plains.  The  bark  is 
about  half  an  inch  thick,  with  a  rugged,  black  and  yellowish-brown 
surface,  middle  layer  hard  and  brown,  fracture  granular,  ochreous 
within. 

Some  documents  accompanying  these  specimens  stated  that  the 
barks  of  these  trees  were  used  "to  increase  the  intoxicating  effects 
of  sago  toddy."  The  bark  is  simply  placed  in  the  toddy  and  left 
there  for  two  or  three  days.  The  bark  No.  3,  it  is  said,  is  not  so 
frequently  used,  as  the  resulting  liquor  causes  headache  when  drunk. 
With  reference  to  No.  7,  it  was  said  that  a  tenth  part  of  it  would 
answer  the  purpose  in  the  absence  of  other  barks. 

It  will  only  be  necessary  to  give  the  results  of  the  chemical 
examination  of  these  barks,  in  so  far  as  they  are  likely  to  explain 
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their  action  in  the  fermentation  of  sugar.  Three  of  the  plants 
curiously  enough  belong  to  the  natural  order  Oleaccaj ;  these  are  Oted 
ylandidifera,  jasminum  and  ligustrum,  and  like  other  plants  of  this 
order  contain  a  peculiar  bitter  principle,  soluble  in  water  and  alcohol, 
and  a  yellow  colouring  matter  called  quercetin.  Two  other  barks  of 
the  series  belong  to  the  same  natural  family  of  the  laurels,  and  have  a 
similar  composition  ;  these  are  the  Litsseas.  The  Hiptage  bark  con- 
tains tannin,  and  is  simply  an  astringent ;  and  the  Gmelina  belongs 
to  a  class  of  plants  distinguished  for  their  bitterness. 

The  amount  of  extract  dissolved  out  of  the  bark  by  water  and 
alcohol   respectively  were  determined  in  order  to  ascertain  their 
relative  proportion,  as  it  would  seem  that  in  the  absence  of  much 
resin,  the  excess  of  water   extract  over  the  spirit  extract  would 
indicate  mucilaginous  matter,  and  on  the  barks  being  placed  in  the 
toddy,  which  in  afresh  state  is  a  watery  solution  of  sugar,  with  some 
albuminous  matter,  the  extract  would  dissolve,  but  as  fermentation 
proceeded,  alcohol  would  be  formed  and  the  mucilage  would  become 
insoluble  and  precipitate,  carrying  down  with  it  the  viscid  albumen, 
and  thus  allow  the  sugar  to  ferment  more  rapidly.    From  the  fact 
that  other  gum-barks  besides  the  Litsseas,  such  as  Kydia  calycina 
and  Guazuma  tomentosu,  are  largely  used  in  clarifying  sugar,  it  is 
evident  that  some  such  object  as  this  is  intended  in  their  employment. 
The  astringent  qualities  of  most  of  the  above-mentioned  barks  are  no 
doubt  used  for  the  purpose  of  forming  insoluble  compounds  with 
albuminous  matter  in  saccharine  solutions ;  just  as  hops  are  used  to 
remove  this  substance  from  malt  liquor  in  the  ordinary  process  of 
brewing  beer.    The  hops  are  found  to  prevent  in  a  great  measure 
the  tendency  of  the  beer  to  become  sour,  in  consequence  of  the 
conversion  of  alcohol  into  acetic  acid,  and  in  warm  climates  where 
such  liquors  are  apt  to  run  into  the  acetous  fermentation  very 
rapidly,  it  is  necessary  to  employ  astringent  drugs  to  regulate  the 
formation  of  alcohol  and  prevent  the  development  of  acetic  acid. 

The  natives  consider  these  barks  a  necessary  ingredient  in  making 
spirit,  for  the  following  reasons:  Firstly,  they  diminish  the  great 
sweetness  of  the  toddy  sugar.  Secondly,  they  render  the  spirit  more 
intoxicating.  The  first  of  these  phenomena  is  accounted  for  by  the 
chemical  fact  that  sugar  breaks  up  during  fermentation  into  two 
other  bodies,  alcohol  and  carbonic  acid ;  and  in  the  second  place  the 
barks  enable  the  operator  to  obtain  a  larger  proportion  of  alcohol  from 
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his  toddy  than  he  could  get  from  leaving  it  to  brew  without  such  ad- 
juncts. The  analyses  of  the  barks,  with  the  exception  of  the  Litsseas, 
which  contain  laurotctanine,  has  revealed  no  principle  of  poisonous  or 
intoxicating  properties,  therefore  the  idea  of  their  directly  communi- 
cating a  potency  to  the  spirit  is  not  sufficiently  established,  and, 
besides,  as  the  spirituous  liquor  is  submitted  to  distillation  afterwards, 
any  alkaloid,  such  as  strychnine,  would  be  left  behind  in  the  retort. 
Some  of  the  barks  are  aromatic,  and  these  most  likely  are  used  to 
flavour  the  resulting  spirit,  which  would  be  the  case  if  the  aroma 
resided  in  a  volatile  oil.  It  is  probably  a  spirit  of  this  kind  that 
Dr.  Ainslie  refers  to  under  the  title  of  Ptdtaieharagumrov  bark-spirit, 
an  alcoholic  liquor  in  which  barks  of  various  acacias  are  used  in  the 
manufacture.    (D.  17.) 

Formosa  Camphor.* 

Formosa  camphor  is  obtained  from  the  Laurus  camphor  a,  immense 
forests  of  which  extend  over  most  of  the  lower  ranges  of  hills  in  the 
island,  extending  up  the  lower  slopes  of  the  mountains  inhabited  by 
the  savage  tribes.  Many  of  these  forests  have  not  been  touched,  and 
the  statement  that  the  camphor  supplies-  in  South-  Formosa  are 
becoming  exhausted,  applies  only  to  those  districts  which  are  purely 
Chinese.  The  supply  from  other  parts  is  practically  inexhaustible. 
Even  in  purely  Chinese  districts  it  is  only  at  certain  places  that  the 
supply  is  falling  off  in  consequence  of  the  reckless  manner  in  which 
the  trees  have  been  destroyed,  partly  for  the  sake  of  the  timber  and 
camphor,  and  partly,  no  doubt,  simply  to  clear  the  ground  for 
cultivation. 

It  has  been  often  stated  that  the  method  of  obtaining  crude 
camphor  in  Formosa  is  by  steeping  the  chopped  branches  in  water, 
and  boiling  until  the  camphor  begins  to  adhere  to  the  stick  used  for 
stirring,  when  the  liquor  is  strained,  and  by  standing  the  camphor 
concretes.    By  this  method  it  does  not  necessarily  follow  that  the 
tree  is  destroyed ,'  in  fact,  with  a  little  care  there  is  no  need  that  it 
should  be.    But  although  this  method  may  have  been  in  use  in 
former  days,  it  certainly  is  not  now.    On  the  contrary,  I  am  assured 
by  several  natives,  engaged  in  the  trade,  whom  I  have  questioned  on 
the  subject,  that  the  yield  of  camphor  from  the  branches  is  too  smaU 
to  repay  the  labour  of  extraction. 

*  From  a  report  by  Mr.  Consul  Warren  on  the  trade  of  Tainan,  FoTn^sI  
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The  method  in  general  use  now  is  as  follows:— The  camphor  expert 
selects  a  tree  and  scrapes  into  the  trunk  in  different  places,  using  an 
instrument  somewhat  resembling  a  rake,  with  the  view  of  ascertain- 
ing whether  it  contains  sufficient  camphor   to  repay  the  labour  of 
extraction.    A  tree  is  said  not  to  be  worth  anything  for  camphor 
purposes  until  it  is  fifty  years'  old,  and  the  yield  is  very  .unequal ; 
sometimes  one  side  only  of  the  tree  contains  enough  camphor  to 
satisfy  the  expert,  and  in  this  case  that  side  alone  is  attacked. 
The  trunk  is  scraped  to  as  great  a  height  as  the  workmen  can 
conveniently  reach,  and  the  scrapings  are  pounded  up  and  boiled 
with  water  in  an  iron  vessel  over  which  an  earthenware  jar,  specially 
made  for  the  purpose,  is  inverted.    The  camphor  sublimes  and 
condenses  on  the  jar,  which  is  removed  'from  time  to  time,  scraped, 
and  replaced.    The  root  of  the  tree  and  the  trunk,  for  some,  eight 
feet  up,  contain,  as  a  rule,  the  greatest  -quantity  of  camphor.    If  the 
scrapings  obtained  from  the  trunk  yield  well,  the  chipping  >  con- 
tinued until  in  the  end  the  tree  falls.    The  roots  are  then  grubbed  . 
up,  as  it  is  certain  they  will  give  a  proportionately  good  return.  If, 
however,  the  scrapings  do  not  turn  out  weU,  the  tree  is  abandoned, 
and  work  is  commenced  on  another.    No  attempt  is  made  to  extract 
camphor  from  the  fallen  trunk  or  from  the  branches.   In  some  cases, 
the  trunk  is  sawn  up  into  timber,  but  this  depends  on  the  locality ; 
'  from  many  districts,  owing  to  absence  of  roads,  timber  would  not 
pay  for  its  transport. 

It  is  impossible  to  imagine  a  more  wasteful  method  of  procedure, 
and  it  is  fortunate  that  the  camphor  forests  of  Formosa  are  practi- 
cally inexhaustible. 

The  quantity  of  camphor  produced  depends,  of  course,  simply  on 
the  amount  of  labour  employed  in  the  business.  Ten  of  the  iron  pots 
mentioned  above  and  their  accompanying  jars  make  up  what  is 
called  a  "  set,"  and  are  worked  by  four  men.  One  set  will  produce 
about  65  lbs.  in  ten  days,  or,  say,  1|  cwt.  a  month,  but  this  only 
under  the  most  favourable  circumstances;  a  fail- average  is  about 

CWt. 

Eecently  a  change  has  been  made  in  the  camphor  monopoly.    It  is 
now  proposed  by  the  Chinese  authorities  that  the  camphor  stills 
should  be  licensed  before  they  are  permitted  to  work.    Ihe  cost  oi 
the  license  will  be  equivalent  to  a  tax  of  about  22s.  6*  per  cwt 
a  heavy  tax,  seeing  that  the  actual  value  of  the  camphor  at  the 
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place  of  production  is  very  little  over  this  amount.  (J?harm.  Journ. 
June  13th,  189.1.) 

ETJPHORBIACE2E. 

Phyllantkus  Niruri. 

'The  hitter  principle  of  this  plant,  which  we  provisionally  named 
pseudo-chiratan,  has  heen  examined  by  M.  Ottow  (Nederl.  Tijds. 
voor  Pharm.,  1891,  3,  128),  who  calls  it  phyllanthin  and  gives  its 
chemical  composition  as  C3°H87Os.  It  crystallizes  in  colourless 
needles  or  flakes,  possesses  an  intensely  bitter  taste,  and  is  almost  in- 
soluble in  water,  but  easily  soluble  in  alcohol,  petroleum  ether, 
ether,  chloroform,  benzene,  and  glacial  acetic  acid.  At  200°  0.  it  is 
volatilized  and  condenses  in  the  upper  part  of  the  vessel  as  an  amor- 
phous mass,  but  in  a  few  days  this  amorphous  deposit  changes  to 
the  crystalline  state. 

Manioc  or  Cassava. 

From  the  brief  allusions  to  this  substance  by  writers  on  Materia 
Medica,  one  would  get  but  a  slight  idea  of  its  importance  as  an  arti- 
cle of  diet  in  tropical  countries,  being  the  staple -food  for  unnumbered 
millions  of  human  beings— the  staff  of  life  in  the  West  Indies,  Brazil, 
and  on  the  Continent  of  Africa. 

The  plant  from  which  this  food  is  derived  is  known  to  botanists  as 
Janipha  Manihot,  and  is  a  shrub  six  to  twelve  feet  high  and  one  or  two 
inches  in  diameter.  Except  for  the  young  leaves,  which  are  used  as 
greens,  its  whole  value  consists  in  its  tuberous  roots,  which  sometimes 
reach  the  enormous  weight  of  thirty  pounds,  but  usually  range  from 
one  to  three  inches  in  diameter  and  from  six  to  eighteen  inches  in 
length.  The  shrub  is  said  to  be  a  native  of  Brazil,  where  it  is  known 
as  Mandioca  or  Tapioca.  Cassada  (or  Cassava)  is  its  name  in  the  West 
Indies.  It  is  not  grown  from  the  seeds,  but  from  cuttings,  bavin  o- 
surprising  vitality ;  for  a  cane  of  it,  like  Aaron's  rod,  will  bud  and 
grow  leaves  in  your  hand.  Hence,  it  is  only  necessary  to  cut  the 
stick  into  pieces  of  six  to  twelve  inches  in  length,  and  thrust  them 
into  the  ground,  and  it  matters  little  whether  the  ground  has  been 
first  broken  for  it  or  not.  In  eight  to  eighteen  months  the  tubers 
are  in  their  best  state  to  produce  the  nutritious  food— seventy  per  cent 
gluten  and  thirty  of  starch ;  but,  at  a  later  period,  the  gluten  becomes 
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less  and  the  starch  increases.  There  is  no  food.product  which  com- 
pares with  it  in  resisting  drought.  Even  in  the  dryest  seasons,  it  is 
like  other  trees  "planted  by  the  rivers  of  water,"  and  whole  fields  are 
green  with  its  foliage,  while  all  else  is  brown  with  the  scorching  sun. 

There  are  two  varieties  of  the  manioc,  known  as  the  sweet  and  the 
bitter ;  the  first  of  which  may  be  eaten  with  impunity,  while  the 
latter  has  a  bitterish,  milky  juice,  which  is  poisonous  from  containing 
prussic  acid.  But  these  roots  are  grated  or  otherwise  reduced  to  a 
pomace,  and  then  suspended  in  grass  bags,  when  the  poisonous  juice 
drips  out,  or,  being  volatile,  is  dissipated  by  the  heat  in  baking  bread 
from  it.  The  bitter  variety  is  the  principal  kind  used  in  British 
Guiana,  while  the  sweet  is  the  one  mostly  cultivated  in  Africa.  The 
tapioca  which  comes  into  our  houses  is  almost  pure  starch,  and  is 
made  from  the  expressed  juice  of  the  root,  which,  on  standing,  deposits 
in  the  form  of  powder,  and  which,  if  dried  without  heat,  will  remain 
so.  If  heattbe  applied,  it  takes  the  form  of  the  irregular  masses  we 
are  accustomed  to  see. 

The  root  has  the  taste  of  chestnuts,  and  may  be  eaten  raw.  It  is 
delicious,  wholesome  food  when  roasted  in  hot  embers  or  broiled. 
If  soaked  till  the  skin  can  be  drawn  off  and  the  fibrous  heart  drawn 
out  and  then  dried,  it  makes  good  bread ;  or,  if  broken  up  and  fried 
in  palm  oil  and  salted,  it  is  a  good  relish,  and  the  Africans  call  it 


An  extremely  white  and  fine  flour,  called  fuba,  is  made  from  the 
soaked  and  dried  roots,  and  it  is  the  chief  food  in  Angola. 

The  flour  makes  a  thick  porridge  or  mush— funje.  The  water  is 
boiled  and  salted  and  set  off  the  fire ;  after  which  fuba  is  stirred  in 
until  it  can  be  cut  into  blocks,  which  may  bo  taken  in  the  hands  and 
eaten  with  molasses  or  dipped  into  chicken  broth. 

The  staff  of  life  on  the  Congous  quanga,  or  bread  made  from  the 
manioc  by  soaking,  peeling,  and  pounding  the  soaked  root  into  a 
pomace,  and  kneading  and  making  into  dough-loaves  of  four  by  six 
or  ten  inches.  These  loaves  are  wrapped  in  thin,  tough  leaves  and 
bound,  and  then  boiled  in  large  earthen  pots.  Then  the  bread  is  ready 
for  use ;  or  it  may  be  sliced  and  browned  or  broiled,  as  one  prefers. 

Farina  from  the  manioc  is  prepared  by  grating  the  green  root,  dry- 
ing in  the  sun,  with  all  the  starch  and  tapioca  in  it,  browning  it 
slowly  over  the  fire ;  after  which  it  is  eaten  by  stirring  it  into  soup  or 
boiled  beans. 
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Grate,  strain,  and  dry  slowly  in  the  sun,  and  you  have  a  starch  for 
puddings  or  any  other  purpose  for  which  starch  lias  demand  in  the 
market.  Gluten  being  a  nerve-food,  indispensable  to  health  and 
vigour  of  both  body  and  mind,  the  great  abundance  of  it  in  the 
Cassada — nearly  three  times  as  much  as  in  wheat  flour  — the  Cassada 
is  pre-eminently  "  the  staff  of  life,"  since  there  is  no  way  by  which 
its  abuudance  of  gluten  can  be  wasted  in  preparation,  as  in  wheat. 
There  is  a  Providence  here  which  shapes  ends,  since  this  chief  food 
for  tropical  regions  has  so  much  nerve -supplying  elements  and  so 
little  of  the  heating  elements,  as  compared  with  food  in  colder 
climates. 

But  this  abundant  gluten,  as  compared  with  other  foods  for  the 
sick,  pre-eminently  fits  it  for  the  sick-room,  and  especially  so  when 
we  wish  to  increase  strength  instead  of  heat,  and  where  any 
irritating  and  indigestible  food-substances  are  forbidden.  It  requires 
longer  boiling  than  starchy  foods  in  general,  and  may  be  use  J  in 
the  form  of  thin  mucilage  or  demulcent,  or  in  a  more  solid  form  with 
sugar,  lemon  juice,  nutmeg  or  other  aromatics.  I  suspect  that,  as 
physicians,  we  should  make  immense  gain  in  restoring  from  prostrat- 
ing sicknesses  by  using  more  of  this  eligible  substance  in  place  of  so 
much  meat  slops,  and  especially  so  in  cases  complicated  with  more  or 
less  gastric  irritation.  Meat  foods  must  be  excluded  from  the 
stomach  in  gastric  ulcer.  Why  not,  then,  fall  back  upon  this  highly 
nitrogenous  food  for  supporting  the  strength  ?  Having  so  large 
a  proportion  of  gluten  over  the  starch,  it  offers  immense  advantages 
over  wheaten  and  other  bread  in  cases  of  diabetes  where  any  starch 
at  all  is  allowable.  (By  E.  Chenery,  M.D.,  of  Boston,  "  The  Times 
and  Register,"  April  5th,  p.  318.) 

In  the  Cox's  Bazar  district,  Bengal,  the  tuberous  roots  are  used 
by  the  Maghs  in  the  preparation  of  a  spirit. 

A  false  Kamala. 

Mr.  Henry  G.  Greenish  has  examined  a  sample  of  Kamala  from 
Bombay,  and  found  it  to  have  been  carelessly  collected,  and  mixed 
with  badly  preserved  safflower  and  other  extraneous  matter,  and 
reduced  to  coarse  powder.    (Pharm.  Journ.,  March  11th,  1393.) 
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